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TRIUMPHS OF SHELL RESEARCH 


protection for the grid 


The great web of overhead lines which covers this 
country, the thousands of miles of conductors that 
stretch out over factory chimneys, along the sea 
shores, over rivers and estuaries, sets a particularly 
difficult corrosion problem. Everywhere there is a 
tendency for the protectives to drain away down 
the sagging curve of the lines, leaving the sections 
near the insulators bare. Every day these unpro- 
tected sections are attacked by the acid fumes of 
industrial areas, the mist and wind-borne salt from 
the sea. 

Here was a problem, indeed; to produce a protec- 
tive which would be liquid enough to apply in manu- 
facture, and yet on cooling would remain plastic 
and solid enough to resist the tendency to drain 
away under the heat of the summer sun. 

Shell spent many years examining these appar- 
ently contradictory requirements. Finally they pro- 
duced Shell Ensis Compound 356. A measure of the 


The Research Story 


success of their research is that 356 will add years 
to the life of s.c.a. conductors. Because of its unique 
qualities it was applied in the manufacture of the 
2} mile transmission cables spanning the estuaries 
of the Rivers Severn and Wye, one of the highest 
and longest river crossings in the world. 

The research that went into 356 is characteristic 
of the way Shell set about doing things. It was 
developed at Shell’s Research Centre at Thornton, 
and is the end product of a long line of protective 
greases. In its experimental form 356 was already 
being used by important manufacturers supplying 
the Central Electricity Generating Board. 

The moral of the story is that Shell research is 
supremely applicational. The centre at Thornton is 
always ready to work with even the most specialised 
sectors to produce the right protective for the job. 
If you and your organization have any major lubri- 
cating problems, it pays to get in touch with Shell. 


Special tests had to be developed to determine whether each of 
the many formulations examined would liquefy easily at critical 
temperatures and re-solidify without separation or change. At 
the same time the resistance to drainage at temperatures likely to 
be reached in summer had to be assessed. Steel plates dipped 
under controlled time and temperature conditions in the liquefied 
protective were held in temperature controlled ovens for 24 hours, 


the weight of material drained was then measured. Formula after 
formula was tried and rejected, until one which gave a negligible 


drainage rate was finally arrived at. 


The arrows indicate that conventional protectives 
flow towards the sag point. This leaves the area 
nearer the pylons unprotected. 


PETROLEUM BASED PROTECTIVES 


—another triumph of Shell research 
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It has been our privilege to supply 
E.M.B. Control Gear for the following 
Atomic Energy Establishments 


Site 





Chapelcross 
Dounreay 


Calder Hall 
Harwell 
Hinkley Point 


Berkeley 


Bradwell 
Hunterston 





By courtesy of: U.K. Atomic Energy Authority 






Central Electricity Generating Board 
South of Scotland Electricity Board 








Babcock & Wilcox Ltd 


Butters Bros & Co Ltd 
Carruthers 
Anderson-Grice 





Carruthers 





Almost all permanent 
cranes 

Erection 

Pilecap loading 
Erection 

Fabrication 


Crane Maker Duty | Type of Crane 

Babcock & Wilcox Ltd | Coffin Handling E.O.T. with MiCROsen 

: Skip Handling E.O.T. with control desk 

‘i = Basket Cranes E.O.T. 
Butters Bros & Co Ltd | Erection Derricks 

- 5 Maintenance E.O.T. Cranes 
Carruthers Reactor House Rotating E.O.T. inside sphere 
Wharton Maintenance E.O.T. 
Clyde Crane Coffin Handling E.O.T. with MICROsen 
Wharton Rotating E.O.T. 





| 





Mainly E.O.T. with MiICROsen 





Monotower 
Rigid Mast E.O.T. & MICROsen 
Derrick | 
40T Goliath 


Where the conditions are exacting there you will 


find E.M.B. equipment giving excellent service. 


! E * M . B ° Co « Ltd @ WEST BROMWICH—ENGLAND | 
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DATA LOGGING 


AND 


DIGITAL 


DISPLAY 





This versatile Data Display System has applications 

in fields where accurate measurement and display iT 
of digital information is required, as in ground DIG 
radar systems, nuclear power plants and chemical 

processes, etc. 


It accepts inputs from thermocouples, pressure L 
pick-ups, flowmeters and other transducers, dis- 
playing this information in digital form on any pDIGITA 
number of remotely situated displays. Each display 


has its own digital storage unit, which is capable ouTPU 


of driving an output printer or tape punch. 


BLACKBURN ELECTRONICS LIMITED 
BROUGH - YORKSHIRE TELEPHONE BROUGH 121 
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INSTRUMENTATION 


keeps in step with nucleonic needs 





RADIATION 


MONITOR 
Type 255 
% Transistorised, battery op- 
erated, portable. 


% Laboratory accuracy under 
field conditions. 


% Wide range of probes and 
accessories available. 


dirmec are proud to be the first to 
/ 
/ 





WR 
\ 





announce a fully transistorised monitor 
which combines laboratory accuracy 
with complete portability. The uses 
include : 





RADIATION MONITOR Type /02/ 8 
% SAFEGUARDS against contamination. 


§. Checking tiie presence and amount of radio-active con- 


% TRACES radio-active material in chemical tamination in laboratories and workshops. / Vy, 
analytic processes. 2. Checking atmosphere ‘ fall-out ' and contamination of J 
* MEASURES contamination of any result- | . food, animals, crops, milk and apcaed supplies, etc. Y 
- ing effluent. ° Following the progress of radio-active tracer 
, : , ; ; L : elements in medical, geological, agricultural 
Designed in conjunction with A.E.R.E. Harwell, this | and industrial processes. 
instrument is probably the most widely used general | * Tracing the whereabouts of radio-active 
purpose monitor in the world. It has been PROVED areas and making accurate assays of 
by years of user experience to be the most accurate samples in geological surveys. 
and reliable equipment of its type. 5. Tracing lost samples of radio-active bo 
The Radiation Monitor consists of a mains operated materials both in buildings andout. 
Indicator Unit together with a Beta Gamma or Alpha 













Probe Unit. Indication is provided visually by means Write for descriptive 
of a meter which is calibrated in counts per second, leaflet No. 177 
and audibly by means of a loudspeaker. A socket on 
the front panel is also provided to enable the output 
to be fed to a scaling unit. 
Write for descriptive leaflet No. 26D 
giving full details. 











GENERAL PURPOSE COUNTER Type /339 A 


%* Designed and developed in conjunction with U.K.A.E.R.E. 


NY : a ( %* Provides comprehensive scaling facilities for all types of Geiger Scintillation 
Counters. 
LI The € * Incorporates stabilised E.H.T. supplies. 


* Fitted with automatic timing control. 


' This equipment is built on a unit basis and provides very comprehensive scaling facilities for all 

\ \\ -_ of accurate assay work. It consists of two main units—a Power Unit anda Scaling 
— — together with a number of optional sub-units. These include a Quenching Unit, a High 
S 


INSTRUMENTS FOR THE 
NUCLEONIC INDUSTRY 


Full details are given in descriptive leaflet No. 185 in sammseee 
SS a 
AIRMEC LIMITED - HIGH WYCOMBE . 
bo, ae pana ae 


peed Scaling Unit, an Amplifier/Discriminator Unit, a Paralysis Unit and a Timing Unit. 


Telephone : High Wycombe 2060 CE. —_— 
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Pipework 


Marston offer a complete range of light alloy pipes 
and fittings from 1” to 24” N.P.S. 







MARSTON EXCELSIOR LIMITED 


© Fordhouses, Wolverhampton. 


(A subsidiary of Imperia! Chemical Industries Ltd). 





MAR.267 
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NUCLEAR POWER... 






... ACHESON GRAPHITE 


TRADE MARK 


In its work as a neutron brake the pile moderator performs an exceptional 
role in the reduction of neutron velocities to thermal values for the continued promotion 
of the natural uranium fission process. In this function ‘Acheson’ Graphite 
is playing a supremely vital part. In close collaboration with the United Kingdom Atomic 
Energy Authority 5,000 tons of ‘Acheson’ Graphite conforming to an 
exceptionally strict specification for purity were supplied for the Calder Hall ‘A’ reactor. 
Many thousands more tons of ‘Acheson’ Graphite in nuclear qualities are in 
train for Britain’s Atomic Power Stations. 


ACHESON 


TRADE MARK 


GRAPHITE ELECTRODES 
The term‘ ACHESON’ is a registered trade mark 


BRITISH ACHESON ELECTRODES LTD., WINCOBANK, SHEFFIELD PHONE: ROTHERHAM 4836 
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RIGHT 


— first time 





When making radiographs by gamma-rays, or by 
long exposures to X-rays, make your trial exposures on 
the very fast ‘Kodirex’ film. 

Then refer to the ‘Kodak’ Density Conversion Guide. 
This will tell you the correct exposure for the film you 
normally use. 

This method can save you hours every day. You 
won’t have to wait so long for the results of your test 
exposure, and you get your working exposure right 
first time. 

As part of the Kodak service to industrial 


radiologists, the Guide is offered to you free. 











services to industrial radiologists 


Kodak will also calibrate your X-ray set and.provide 
charts showing the correct exposure for different metals 
and for various film speeds. This, too, is a free service. 


Kodak Limited, Industrial Sales Division, Kodak House, Kingsway, London, W.C.2 
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By kind permission of the N.C.B. North Eastern Division 








Above :—Ammonium Sulphate plant at Manvers Main Coking Plant, treated with Evokote Type 10 
Below :— Maplewood floor treated with Evokote Type 20 at the works of John Mackintosh & Sons Ltd., Halifax 


Four air drying grades supplied to combat 


all types of aggressive and corrosive conditions. 


A PRODUCT OF Byvo; J OF STAFFORD 
Manufacturers of BITUGEL, EVODYNE and EVO-LED paints 


* SEND FOR LITERATURE EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone : 2241-5 


London Office: 82 VICTORIA STREET, $.W.!. Telephone: ABBey 4622-3 
4M-W.1I5R 
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For ease of 
maintenance 














st0 


SPLIT SEALS 


CHARLES WESTON & = LTD. 
-8-9; Telex 66-255; Birmin 


































The new 231 R Computer | EW 


can hold up to 100 


























* 
eo 





eese ee ee 





*s 2. a 
eens 


amplifiers and other 

panel greatly speeds 

potentiometers and ADIOS COMPUTER 
(automatic digital 


*PACE” 
related non-linear equip- 
ment. New removable patch 
programming. Optional ANALOG 
items include digital 
eee input-output system) 
} 231 R... 


* «6 
Gere 












* + 
Seee 


. with highest precision : 0,01 0/0 





Dataplotter 1133 A. 131 R Analog Computer Eight Channel Rectilinear Variplotter 1100-D. 
Recorder 1902-D. 


Electronic Associates, Inc. has been the world's 


~ rm 
_ ae Sennnens O8senees IM 
mah A ASe4es Beneoess BESESCOS 


leading producer of Analog Computers and Plotting : 5 . See 
Equipment or over 5 years. For further information ea = 
on their PACE Equipment the European Sales Office 
and Computation Center at Brussels is ready toassist 


European Industry 





Rental facilities at European Computation Center in Brussels. 
Electronic Associates Application engineers are available to 
assist clients with their problems. 













piaiciely JELECTRONIC ASSOCIATES, INC. 


EUROPEAN SALES OFFICE AND COMPUTATION CENTER 
43, rue de la Science - Brussels - Belgium - Tel. 11.43.69 


‘iPiaiciei» 
ANALOG COMPUTERS 
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The Power of the Atom 
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at Hunterston 


Simon-Carves are responsible for nearly half the contract 
value of the South of Scotland Electricity Board’s nuclear 
power station at Hunterston. This responsibility embraces 
design and supervision of all civil engineering construction 
works, including biological shieldings and their cooling 
systems, all steel structures and building superstructures, 
the condenser circulating water system and water treatment 
plants, and the sixteen steam-raising units and auxiliary 


Simon-Carves Ltd 


NUCLEAR POWER DIVISION | Cheadle Heath, Stockport 





equipment associated with the two nuclear reactors. 
At the same time the Simon-Carves research organisation 
and the international experience of Simon-Carves in heavy 
engineering design and large-scale contracting are being 
applied, in association with The General Electric Co Ltd 
of England, to the development of even more advanced 
nuclear power stations in Great Britain and throughout 
the world, 





IN ASSOCIATION WITH THE GENERAL ELECTRIC CO LTD OF ENGLAND 
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HARVEY FACILITIES AND PRODUCTS 


CLASS” I WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES ~- HEAT 
TREATMENT AND RADIOGRAPHY ~-  DIE- 
PRESSED AND ‘ROTARPREST’ HEADS UP TO 
1§ FT. DIA. — Larger sizes to specification 
WELDED PRESSURE VESSELS AND FABRICA- 
TIONS IN ALL METALS - STEEL PLATE AND 
SHEET METALWORK - HEAVY MACHINING 
AND FITTING. 


HARVEY 


—— a) 

























YOU ARE 


. é 
/ @ 
—THINK OF HARVEY 


Harveys have the ‘know-how’, the space, the 
equipment and the skilled men to produce large 
fabricated assemblies with efficiency. 
Assemblies up to 120 tons can be handled im one 
piece, and completed down to final machining. 
Full equipment is maintained for automatic 
welding, and stationary and portable X-ray units 
are supplemented by Radioisotopes for non- 
destructive testing. 

Harvey engineers are always available to discuss 
your fabrication problems, and to advise how we 
can best help you. 


Left: A mild steel jacketed Autoclave to Class 1 construction 
with electrically driven stirring gear. 


Below: This Ethylene Oxide Reactor weighs 13§ tons, is 
g ft. 6 ins. in diameter and contains over 1§ miles of 13 in. 
dia. catalyst tube. 




































FOR IY WELDED FABRICATIONS 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. GREenwich 3232 (22 lines) 
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Do you require 
HIGH PURITY 
Argon? 


For the removal of 

moisture, oxygen and nitrogen. 
For cleaning up the 
atmosphere in glove boxes. 
For welding or for any other 
application where the need 
arises to remove one or more 


of the above impurities. 





THE MARK IV SELF-CIRCULATING GAS PURIFIER 


Supplied in single or in tandem units for long process work. Fully instrumented. Fully automatic 








WESTERN DETAIL 


WESTERN WORKS, 


e 
“Anurag ye 


S ) 


I 


Telephone 65-6141/2/3 Telegrams: Aries, Bristol Cables: Aries, Bristol, England 
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Main CO, Duct Isolating Valve for Nuclear Reactor Power Plants for 
working pressures of 10 kg/cm*-and 400" C. 


ABSPERRKLAPPEN (Pat. throughout the world) 


The design of the ERHARD-Absperrklappen is not limited to the afore- 
mentioned temperatures and pressures, and we are ina position to manu- 
facture valves in order to meet the severest temperature and pressure 
conditions arising in nuclear reactor power plants. 














External means are used in order to urge the disc sealing ring on to or 
away from the valve seat for closing or opening the valve. Operation 
can be effected according to requirements by hand, electric, pneumatic 
and hydraulic means. 


For all information write to: 


The Sole Agents for the United Kingdom 


A. K. STARCK’S CO. LTD. 
22, Chancery Lane London W.C.2 
Telephone Holborn 2966 Cable: Akstar London 





JOHANNES ERHARD H. WALDENMAIER ERBEN 


Siddeutsche Armaturenfabrik Heidenheim anderBrenz Western-Germany 
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Recent development work at Neston has resulted in labora- 
RECRYSTALLISED ALUMINA 99:7", tory ware in these highly refractory materials becoming 
STABILISED ZIRCONIA 97°, available to a greater degree of purity and in a wider range 
of shapes and sizes than has hitherto been possible. 


PURE MAGNESIA 98°5%, ee 
These Pure Oxide refractories open up new possibilities in 


IMPERVIOUS THORIA 99°9", high temperature work, whether it is to be done in a 


THORIA 99:9°, laboratory or on an industrial scale. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 > Registered trade-name applied for. 


N.E 1474 
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MANCUNA-DUSTEX THE MOST EFFICIENT MINIATURE CYCLONE DUST COLLECTOR IN THE WORLD 


First — Bradwell Essex 





NOW AT LATINA, ITALY 


In conjunction with Agip Nucleare and The Nuclear Power Plant Co. 












MANGUNA HIGH EFFICIENCY MINIATURE 
CYCLONES FOR CO2 BYPASS & DRIER FILTERS 


=a 


MANCUNA ENGINEERING LTD., DENTON, MANCHESTER. Tel.: Denton 3965 (5 lines) 
Specialists in Gas Cleaning and Dust Technology 
London Office: 59 VICTORIA ROAD, SURBITON, SURREY. Tel.: Elmbridge 9793 
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i 
BY APPOINTMENT TO ¥ i HER MAJESTY THE QUEEN 


VA 
Suppliers of Fire Extinguishers 


ise y) The Pyrene Company Limited 


facing new fire problems 
in the sphere of 


nuclear power 


The Pyrene Company, with its unrivalled 





facilities for research, keeps ahead of changing 
industrial techniques, and is constantly developing 
the means to overcome the new fire risks they involve. 





As makers of the world’s most comprehensive range 


€ 
of fire-fighting equipment, The Pyrene Company can coe —— 
give you invaluable and impartial advice on any fire a 
° ~~ 2 ° protect 
protection problem—it is yours for the asking. axa 
Weare proud to have given advice on fire protection— CALDER HALL 
CAPENHURST 


and supplied major fire-fighting equipment—for most saniistaiaes tieamiulial 
British atomic centres already constructed. Consult HARWELL « SPRINGFIELD 
Pyrene Fire Engineers and ensure maximum fire WINDSCALE 








protection for valuable plant and human lives too. 





FIRE FIGHTING 
EQUIPMENT 





THE PYRENE COMPANY LIMITED 


(Dept. NP 8) 9 GROSVENOR GARDENS * LONDON S.W.1 Tel: ViICtoria 3401 
Head Office & Works: GREAT WEST ROAD * BRENTFORD * MIDDX 


Canadian Plant: TORONTO Australian Plani: MELBOURNE 
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NEWTHERM Calcium Silicate insulation manufactured solely by NEWALLS 
is the most versatile material you can use for application up to 1400°F. 
Try it. Put a sample section or slab on part of your plant and prove for 
yourself its outstanding ability to withstand impact and water damage. 





Weight - for - weight, NEWTHERM 
compares favourably with many 





materials far inferior in thermal efficiency and strength. 
This light weight is evidenced in the handleability of 
NEWTHERM, which even in the largest sections can 
Nie easily be carried in one hand. 




















You can immerse 
NEWTHERM 
in water and its 
strength remains largely unimpaired. Nor does it become 
deformed when in contact with moisture, thus work-in-pro- 
my Lia gress need not becovered. Wherever damp or humid cond- 
itions pertain, NEWTHERM is the logical material to use. 


§ TRENG TH Of major advantage on remote sites, 


NEWTHERM is unusually strong and 
rigid, and can withstand rough handling in transit 













and erection. In the case of vulnerable large-diameter 


sections, the hard surface offers excellent protection. 


sy Peuih — 


sections and _ slabs, 
NEWTHERM is available in a wide range of standard 
sizes (andalsoas plastic). The smooth surface and straight 





“| 1A edges permit easy and speedy fitting, with minimum 
joints and neat finish. 


NEWALLS INSULATION CO. LTD. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. 


A member of the TURNER & NEWALL ORGANISATION 
_¢ / Offices & Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE 

UPON TYNE, BIRMINGHAM, BELFAST, DUBLIN, BRISTOL & CARDIFF. 
weWALLS Agents and Vendors in most markets abroad. 


= ag'd oren®) 


WE WIHERM calcium silicate iwculation 


Please ask for your copy of the NEWTHERM booklet. Packed with information on 
limiting temperatures, thermal conductivity, compressive strength, applicational details, 
etc., it's a must for your bookshelf. Copies available from sole manufacturers—NEWALLS 
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fersatile design of Organic Power Reactor permits wide variety of fuel elements. 


’ 


’ 


, 
y 


+’ Begin with the knowledge of experienced scientists... 
?conduct a seven-year research and development program 
}....collect a wealth of solid operating experience. Result: 
[UARANTEED PERFORMANCE of a nuclear power reactor, 
designed by Atomics International to help meet.the world’s 
{ power needs. 
This is the Orcanic Power REACTOR—outgrowth of 
research and development on the organic system and opera- 
; tion of the Organic Moderated Reactor Experiment (OMRE) 
conducted by Atomics International for the U.S. Atomic 
{nergy Commission. , 






Wutstanding advantages of the ORGANIC POWER 
"REACTOR: Low capital investment * Low cost opera- 


: eC 


a, 
3 





How do you guarantee an atom? 


tion * High inherent safety and flexibility + Reliability 
| resulting from 


+ Non-corrosive mederator coolant * Low pressuresystem 
* Conventional, off-the-shelf components and materials 
* Easy access during operation 


Atomics International is ready to furnish complete 
Orcanic Reactor electric power plants, including fuel 
elements, in a wide range of power levels. An experienced 
field staff will assist with initial plant operation, personnel 
training and maintenance procedures. 

For details contact: ATOMICS INTERNATIONAL, Canoga 
Park, California, U.S.A. Cable address: ATOMICS. 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


> 
Other offices in: Washington, D.C., U.S.A.; Geneva, Switzerland, Affiliated with: INTERATOM, Bensberg/Cologne, Federal Republic of Germany 
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Now—all the advantages of LaBour performance 
and proved reliability in a direct-mounting pump. 
Coupled d rectly to the driving motor, 

it eliminates tte bearing bracket, reduces 

overall length. It's simpler, costs less to install, 
brings new efficiency to jobs 

where working space is limited— 

and it has all these LaBour design features :— 


Fully open impeller separable from the shaft 

Impeller shaft separable from rotor shaft 

Available with either packed gland or mechanical seal 
Pump back, impeller and motor can be 


dismounted in one unit without disturbing pipe connections 
Pump parts interchangeable with 

the LaBour SZ range—no hold-ups for maintenance 
Handles ali types of liquids and slurries— e 

including those containing high proportions of gases and air 
Available in the full range of e 

LaBour corrosion and erosion resistant materials 





NO CORROSION |! 
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SSIES 


Cam, 
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the NEW LaBOUR pDsz 
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DIRECT MOUNTED 


horizontal centrifugal pump 
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BRITISH LaBOUR PUMP CO LTD 
BLUNDELL STREET LONDON N7 
Tel: NORTH 6601/5 Cables: LABOUPUMP, LONDON 


P.2847 
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ERMETO couplings are supplied in a wide range of standard 
fittings for all forms of high pressure pipeline systems. 
Non-standard fittings can also be made to suit individual 
requirements. Technical advice and fully illustrated 


catalogue will gladly be supplied on request. 


member of the ALENCO Group of Companies 


THE BRITISH ERMETO CORPORATION LTD 
ERMETO HARGRAVE ROAD : MAIDENHEAD - BERKS - TELEPHONE: MAIDENHEAD 8100 
A 
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PNEUTOMATION 


The guiding hand with a giant’s \y ™*\ . 
strength and more than human ‘<>>>-—— 
accuracy, timing and speed— 
that’s ‘Pneutomation’, 
the pneumatic power system \Q \ 
that controls a host of simple — - 
or complex operations, from 
jig-boring to bell-ringing. Take a 
look round your factory, you'll find 
a score of jobs that could do with —~ 
a ‘pick-me-up’ from ‘Pneutomation’. 
*Pneutomation’ costs 

less than you’d think too, because systems 
to suit almost every need 

are available ‘off-the-shelf ’, 

thanks to the very wide range 


of standard components. 













Squinch says:- 

“Plan with Lang Pneutomation in 
mind, right from the start, you'll 
be certain of the happy ending !” 
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ABBE 
Write to:- OS Fai . re 
(ASSOCIATED WITH DESOUTTER BROTHERS [HOLDINGS] LTD) 
OWEN ROAD WOLVERHAMPTON TEL: Wolverhampton 25221-2-3-4 

P.3428 
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ASSOCIATED LEAD 


usually leads to better things 








No matter how you do it, no matter what your particular industrial need, getting in touch with Associated Lead is bound to 
lead to better things — better products, better processes — for you and your industry. 
Associated Lead Manufacturers Limited is a single company specialising in the manufacture and supply of lead and antimony in 
all their many forms; alloys; pure metals: chemicals and pigments. 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


CLEMENTS HOUSE, I4 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER 
Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2. 
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orm hoist chains « te 
stant tension 


chains for all 
motions 


, «sehains for con pipe supports 


os pump and fan drives --* 
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If you ha 
ve a problem involving drives 
conveyors i , 
yors or operating devices, call in Renold 


Be: 
6% 
—our engineers are always available for 


“or 
Tati) RE 
—, NOLD CHAINS LIMITED * MANCHESTER 
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From the new St. Alban’s By-pass 
to near Rugby—a 55 mile dual- 
carriageway high-speed motor- 
way, involving 114 million cubic 
yards of excavation and the con- 
struction of 132 concrete bridges, 
and all to be completed in 19 
months! Typical examples are 
illustrated herewith. 

For this gigantic undertaking 
the contractors,—John Laing 
and Son Limited—are employing 
the most modern machinery 
and the most modern methods, 
including Rawlplug Formwork 


” FORMWORK DEVICES 
HELP SPEED BRITAING 
FIRST MOTORWAY « 





¥ 







Fixing Devices. 

These unique devices—Rawilties, 
Rawloops and Rawlhangers— 
facilitate speedy erection, striking 
and re-erection of formwork for 
all types of concrete construction. 
They reduce supports to the 
absolute minimum. They are 
strong, simple, adaptable. They 
save timber, steel, time, man- 
power and costs. 

A new, profusely illustrated bro- 
chure describes these sensational 
devices in detail. Write for your 
copy now. 





RAWLBLUG 


: 1 
ae c 


THE WORLD'S LARGEST 


MANUFACTURERS OF FIXING DEVICES 
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1959 


THE RAWLPLUG COMPANY LIMITED « LONDON «© S.W.7. 


The London/ Yorkshire Motorway (Southern Section) 
Bridge abutments for fly-over at Collingtree. 
temporary diversion roads. 


2 Span Overbridge—constructed in 17 days. 





LOWER THE COST OF RAISING 





THE SHUTTERING WITH 
RAWLHANGERS 


RAWLTIES 








Made in sizes to suit all possible needs 





RAWLOOPS 


‘ 
| 
} 
! 
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Bailey Bridge for 






Photographs by kind permission of John Laing and Son Limited. 
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No matter how big 


— wherever it is 










@MANCHESTER 
(2 WORKS) 


CHESTERFIELD 









« 
BIRMINGHAM 


WANSEA 


14 WORKS AT YOUR SERVICE 


can handle it! 








This 30 ton, 800/1600 volt Ward Leonard rolling 
mill armature required two 75 H.P. motors at our 
works to rotate to obtain the necessary commutator 
surface speed for diamond turning. 


British Electrical Repairs Ltd 


Empire House, Charlotte Street, Manchester | 
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MACHINING 
OF NUCLEAR 
GRAPHITE 
UNDER CLEAN 
CONDITIONS 
















es SPRINGFIELD ROAD, HAYES, MIDDLESEX TELEPHONE: HAYES 3994 








rd for further details 
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"Just a lot of Fuddy-Duddies!" 


x ‘It’s a wonder they don’t still ride in horse-carriages ! Here 



















* 
3 


we are, limping along with the same old insulation methods 





we've had for years—and then they grumble about heavy 
4 fuel bills ! I’m going to tell ’em straight it’s high time they got 
] a really modern insulation system . . . it’s high time 

we got in touch with Versil...”’ 


And—give them credit—they did ! The result was remarkable . . . an 
illustrated brochure showing the whole range of Versil glass fibre insulating 
materials and services is available on request. Please write to Versil Limited, 
Rayner Mills, Liversedge, Yorkshire. Telephone Cleckheaton 2571 2. 


THE VERSIL PATENTED 
CORRUGATED-CONSTRUCTION 
method of insulation (Patent 

No 588701) is suitable for all types 
or boilers, storage tanks or other 
vessels, and is unique in that—under 
ordinary circumstances—the first 
expense of covering is the only 
expense and the complete insulation, 
lasts the lifetime of a boiler, 
cylinder or tank. 








THE 
wi GLASS FIBRE 
INSULATION 






What You Need | 
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Great advance in rak design! 


Imhofs new, modular Imrak series fills 
an outstanding need for a completely 
universal and flexible rack system. 
The new IMRAK International Rak is 
easily adapted for sealing, ventilating, 
moving or baying-up. It can carry 
British, American and Continental 
fixings. It packs flat for easy storage 
or transportation. Infinitely adjustable 
inside frames are available which, 
with four plan sizes, give maximum 
flexibility. There is a choice of normal 
front panels, one-piece front panel or 
recessed front panels with removable 
door. Panels can also be fitted at the 
rear. Side doors, too, are removable. 

A range of heights is available. 

The new International Rak is made in 
any of five standard finishes on very 
quick delivery. Other finishes to 
special order. Send for full literature 


I The strong, concealed lift- 2 The quick-release mechan- 3 Provision for fitting castors, 
off hinges, of patented design, ism allowing the rear door to obviating the need for mobil 
on the side doors be lifted easily off its hinges bases 


Alfred Imhof Ltd., Dept, N.8, Ashley Works, Cowley Mill Road, Uxbridge, Middx. [iW MU," M0, MU) QRWN Uxbridge 6231 


Erport & London Showrooms: 112-116 New Oxford St., W.C.1 Museum 7878 
IMHOFS AGENTS OVERSEAS 


Australia: Aladdin Industries (Pty) Ltd, Denmark: Tage Schouboe, New Zealand: !marex Ltd, Auckland C3 -S.A.: Bud Radio Inc, 

Stanmore NSW Copenhagen N Norway Birger Christensen, O Cleveland3, Ohio 

Beigium: Rogelec, Ghent Finland: Oy Scienta Ab, Helsinki Sweden: Elektroniund AB, Malr Brit. Guiana: British Caribbean 
Canada: Measurement Engineering Ltd, Holland: J. Th, van Reijsen, Delft Switzerland: Waiter Blum, Zurich 2/39 Agencies Ltd, Georgetown, Demerara 
Arnprior 
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Co-ordinated Resources for 








Service in the Nuclear Field 




































Two stage push-pull D.C. coupled amplifier 


Owen Organisation 


with temperature stabilising, using five 


The resources of thf 


transisters in a copper heat sink 


are co-ordinated Zo serve. the 


Argopfirc Welding * Rowenarc 
eMing ~ Hydraulic and 
Pogumatic Actuating Systems 
d Valves * Design and 
Research Facilities - Prototype 
manufacture facilities * Pro- 
duction Facilities - Patented 
Copper free brazing for steel 
stainless steel, Niobium, 

etc * Fork Trucks and 
Materials Handling Equip- 
ment * Pressure Vessels * Test 
facilities, including Hydraulic 


Pneumatic, Mechanical * Test 
facilities for Prototypes ° 
Structural Steel work : Metal 
Equipment, Partitioning, Bins 
and Furniture - Remote 
Control Equipment * Cold and 
Hot Presswork * Fabrication 
work * High Tensile 

Bolts : Package Irradiation 
Plants * Electro-Hydraulic 
Controls and Servos * Special 
Purpose Machinery and 
Machine Tools - Com- 
pressors * Oil Firing Equipment 


Test rig designed and 
manufactured for United 
Kingdom Atomic Energy 
Authority 


THE OWEN ORGANISATION, 
LIVERPOOL ROAD WARRING 
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INSTRUMENT CENTRE 


20 QUEEN ANNE STREET, LONDON W.! 
Telephone: IMPerial 6000 
(Press enquiries: LANgham 4251!) 


Here the whole world can find the finest scientific 
instruments, key information and prompt advice. 
* Electronic and nuclear instruments 
* Navigational and survey equipment 
* Optical and ophthalmic instruments 
* Laboratory, medical and X-ray apparatus 
* Instruments for process control and automation 
* Kinematograph and allied instruments 
* All industrial instrumentation 


Space donated by: 


Avo Limited . London, S.W.|!. 
Electrical, Electronic & Nucleonic 
Equipment. Coil Winding Machines. 

ViCtoria 3404 


THE SCIENTIFIC INSTRUMENT MANUFACTURERS ASSOCIATION OF GREAT BRITAIN 
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INCREASES 


Only ‘Fluon’ could have brought 


ECAUSE OF ‘Fluon’ Joshua Hindle 
and Sons Ltd. were able to perfect 
a revolutionary new leak proof valve. 





Their Hindle-Hamer H.15 gate valve 
incorporates a double sealing action. In 
addition to metal-to-metal fit of the 
wedge against the valveseats, two‘ Fluon’ 
p.t.f.e. seals are compressed against the 
wedge as it is lowered. This combination 
sealing action provides a positive shut- 
off both upstream and downstream, 
doing away with the need for a double 


ICI 





PF.S4 
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IMPERIAL CHEMICAL 





PRODUCTION 


Revolutionary new Hindle-Hamer H.15 ‘Fluon’ 
seated leakproof gate valve manufactured by Foshua 
Hindle and Sons Ltd., Leeds. 





block and bleeder in piping installations. 

Had metal been used instead of 
‘Fluon’, an eventual leak would have 
been unavoidable. ‘Fluon’, however, 
has a superior resistance to an extremely 
wide range of chemicals and, what is of 
tremendous importance, is not subject 
to pitting. That this ‘Fluon’ seated gate 
valve is perfectly leakproof has been 
proved both in practice and by exhaus- 
tive tests. After accelerated tests 
equalling three years actual use — the 
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ENGINEERING 


about this valve revolution 


INOUSTRIES LCImitTteéeo ° 








IinousTry 


valves were still in perfect condition and 
100°,, leakproof. Undoubtedly, the 
Hindle-Hamer H.15 ‘Fluon’ seated gate 
valve is ideal for any heavy duty appli- 
cation where a leakproof valve is 
essential. 


oe ee Oe © ie. Sa 


‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by I.C.1. 


LONDON  S.W.1 
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W/S volute type centrifugal pumps 
feature split case construction with 
suction and discharge outlets integral 
with the lower half casing. This 
means easy access to the interior for 
inspection purposes without disturbing 
shaft alignment or pipe connections. 
These pumps can be driven by any 
type of prime mover through any 
form of transmission. Single 

"and two-stage models are available 
covering capacities up to 15,000 g.p.m. 
and heads up to 600 ft. 


Worthington - Simpson Ltd 


PUMPS - GOMPRESSORS - HEAT EXCHANGE EQUIPMENT Fr | » N= 


NEWARK NOTTS 


P2367 
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This catalogue can help you! 














If you require industrial 
access materials, we should 
be pleased to forward a 
copy of our catalogue. 

















WELDED OPEN 
STEEL FLOORING, 
STAIRTREADS, 
HANDRAIL STANDARDS, 
HANDRAILING 
WITH Sa 
LIONGRIP 
FITTINGS 


LIONWELD LTD 


MARSH ROAD; MIDDLESBROUGH 


Telephone: 45151 Telegrams: Lionweld 


+ 
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Matterson Hoists 
capacity up to 
IO tons 





alfrersomn 


THE MODERN NAME FOR CRANES 


Quality and service 
combined with low 
cost and high per- 
formance, in a com- 


x Se prehensive range of 
Pays = truly British Cranes 
ee and Hoists—your 

inevitable choice 
Matterson the modern 
name for Cranes. 





1 

Ef 
¢) 

L 2 Ly 


sol 


sh 
Matterson Cranes capacity up to 50 tons 


Comprehensive Jeaflets giving details and prices of the 


Matterson range of Cranes Werte NOW / 


and Hoists, are yours for the asking. 


40 Years Service 
to British Industry 


TEL.: ROCHDALE 4932: 
P, 2031 
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SUNVIC: 
POTENTIOMETRIC : 


RECORDER - 





Have it single trace... or two...or four...or eight... or sixteen trace 


OR Oe Se Oe oe Oe Oe Oe oe oe oe oe 6 


Thirteen different input units and three different chart-drive gearboxes 


GIVING YOU A CHOICE OF 195 VARIATIONS PLUS... 


. additional facilities such as alarm and control 
contacts, solenoid pens, retransmitting  slidewire, 
digitiser and fast/slow speed recording timer. 
Sunvic High Speed Potentiometric Recorders have 
been designed for accurate measurement in labora- 
tories and research departments, but are of such 
robust construction as to be equally suited to in- 
dustrial conditions. Recorders are normally supplied 
with a constant-current supply unit which has 


an accuracy of +0.1°,, over a 1,000 hour period. 





An A.E.1| Company 


NUCLEAR POWER August 


Instruments can be supplied with a speed of response 
of | second, a guaranteed calibration accuracy of 

0.5°,, f.s.d. and—for high impedance instru- 
+ 0.25°,, at 1OM ohms with 
a scale span of ISmV. Full details in Technical 
Publication 2042. 


ments—a sensitivity of 


SUNVIC CONTROLS LTD 


P.O. BOX 1, HARLOW, ESSEX Tel: Harlow 25271 


Control and research equipment for serence and wdustry 
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PURPOSE 


DEVELOPED 


YY 
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NO 


MD 


_ 


RANGES OF COLVILLES SPECIAL QUALITY STEELS INCLUDE 
ABRAZO Weart-resisting steel 

COLMO Creep-resisting steels 

COLTuF Notch Ductile steels 

COLCLAD Siainless Nickel and Monel clad steels 
CORTEN Corrosion-resisting steel 

DUCOL w.3o Weldable high strength steel 


Calder Hall Atomic Power Station 
ENQUIRIES ARE INVITED FOR THESE AND OTHER SPECIAL QUALITY STEELS 


W 
\ 14 g L V/ L EF S Contribution to the Nuclear Power Programme 


MAAEEK 


N COLVILLES LIMITED 195 West George St., Glasgow C.2. 
WWW 00 °’?PB>'D F T=»r*"P}»’_’»_y_7y_)791 
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Calder Hall 
Chapelcross 
Berkeley 
Hunterston 
Bradwell 





The Distillers Company Limited - Chemical Division power stations. The Company has recently also 


Carbon Dioxide Department 


Devonshire House, Piccadilly, London W.|1. 


Telephone: Mayfair 8867 


NUCLEAR POWER August 1959 


Hinkley Point 























The use of carbon dioxide as a heat transfer medium 
in nuclear power stations raises many problems. 
Where storage and vaporization are concerned, The 
Distillers Company Limited knows the answers; 
and they provided the installations for the purpose 
at both Calder Hall and Chapelcross. 

Other similar, even larger, installations are now 
being designed or constructed by the Company 


for the.Berkeley,. Hunterston and Hinkley Point 
obtained the contract for the supply of carbon 


dioxide to the Bradwell and Hinkley Point nuclear 


power stations. 
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DIESELELECTRIC 


MOBILE 
CRANES 


In addition to the MORRIS Mobile Crane shown in 
the appropriate modernity of Dounreay Nuclear Power 
Station, we illustrate thé 6-ton M.120, 3-ton M.60 and 
6-ton M.100 cranes. 


The capacities, types and lengths of jib available, pro- 
vide a comprehensive ramge of robust, reliable cranes, 
designed to fulfil efficiently most industrial mobile crane 
requirements. 








For detailed particulars write for brochure 46A to F 35. 





HERBERT MORRIS LTD P.O. BOX 7 - LOUGHBOROUGH - ENGLAND 


TELEPHONE LOUCHBOROVUGH 3123 
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No “compromise” with AMF: 


In the field of low-power training and research 
reactors, AMF offers you a choice of three basic 
reactor types,* not just one standard model 
which of necessity represents a compromise in ‘ 
fulfilling the needs for varied applications. re geae 
Starting with any one of the three basic, proven 
types, AMF custom-designs your reactor to 
meet your requirements, whatever they may be. { 

Some typical applications include isotope pro- 
duction, exponential studies, reactor technology, 
and research in the fields of biology, metallurgy, 
chemistry, medicine, agriculture, etc. 

*none of which require containment; any ordi- 
nary building may be utilized. 
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CHOOSE 
FROM 


(SRE, 
swt . * 


BASIC” 


low-pow 


REACTOR 
TYPES 

















Reacter — combines inherent 
safety with a maximum of 
AMF-GNE “‘Educater:’ Training 
Reacter—an advanced graph- 
ite and water moderated 
training reactor developed 
specifically for university 
training and associated re- 


signed to provide the high 
flux levels frequently called 
for in certain fields of basic 
and applied research. Highly 
compact, the reactor allows a 
minimum building size, con- 





AMF Light-Water Tank-Type 








search. Combining safety, re tributing importantly to econ- 
AMF, a world leader in nuclear engineer- simplicity and flexibility with Ne omy of space and construc- 
ing and manufacturing, is FIRST among ease of operation and mainte- tion costs. 


research reactor builders, with these six- 
teen projects either completed or presently 
under construction: 


Battelle Memorial Inatitute, Columbus, Ohio 
“Het Atoom” Exhibition, Amsterdam, 
Netherlands 
Technische Hochschule (Munich Technical 
University), Munich, Germany 
Industrial Reactor Laboratories, Inc., 
Plainsboro, New Jersey 
McMaster University, Hamilton, Ontario, Canada 
Japanese Atomic Energy Research Institute, 
Tokai Mura, Japan 
University of Florida, Gainesville, Florida 
Greek Atomic Energy Commission, 
Aghia Paraskevi, Greece 
Union Carbide Nuclear Corporation, 
Sterling Forest, New York 
Portuguese Atomic Energy Commission, 
Lisbon, Portugal 
Societa Ricerche Impianti Nucleari, 
Milan, Italy 
University of Buffalo, Buffalo, New York 
Israeli Atomic Energy Commission, 
Rehovoth, Israel 
Austrian Study Group for Atomic Energy, 
Vienna, Austria 
University of Teheran, Teheran, Iran 
U.S. Atomic Energy Commiasion, University 
of Puerto Rico, Mayaguez, Puerto Rico 





nance, it provides both the. 
safety of a water modera 
and the convenience of 
solid moderator. 


“ 
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ERA 


American Machine & Foundry Company 


AMF 


Manufact 
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Building * 261 Madison Avenue » New York 16, N. Y., U.S.A. 


uring subsidiaries and sales offices LONDON * GENEVA * BOLOGNA + 


SAO PAULO + TOKYO 
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Nn 
Stainless 


Steel 
Forgings 








atin 


















serving Atomic Energy, Aircraft and Oil industries 


Manufactured to any British or U.S.A. Standard Specification 
Supplied as Forgings only or Fully Machined in Modern 
Machine Shops on approved lists of A.I.D., A.R.B. and LLOYDS. 


William Oxley 
& Co, Ltd. 


PARKGATE STEEL WORKS - ROTHERHAM 
telephone Rotherham : 5238 
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_ BEHIND THE SCENES 


-. 


m a | the electrical insulation people 
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NUCLEAR 


Power 
Stations 
choose 


TUDOR 


We are specialists in battery work for nuclear power stations. 





Tudor batteries and associated equipment have been chosen for 


HUNTERSTON (sub-contract from the General Electric Co. Ltd.) 
BRADWELL (sub-contracts from The Nuclear Power Plant Co. Lid 
and A, Reyrolle & Co. Ltd.) 
CALDER HALL ‘A’ 
(supplied under sub-contracts from: 
‘mR? 
CALDER HALL ‘B A. Reyrolle & Co. Ltd. 
CHAPEL CROSS The English Electric Co. Ltd. 
Brush Electrical Engineering Co. Ltd.) 
DOUNREAY 


BATTERIES 





THE D.P. BATTERY CO. LTD. 
MANUFACTURERS OF KATHANODE AND TUDOR BATTERIES 


BAKEWELL, DERBYSHIRE : Telephone BAKEWELL 581-5 


LONDON OFFICE 66 VICTORIA STREET. S.W.1 ° TELEPHONE VICTORIA 9661-2 


TI7I 
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A CHALLENGE 


TO THE 









WORLD! 


1909 


COLDEN JUBILEE 


- 4959-— 











THE ARMSTRONG OFF-THE-SHELF ACTUATOR 


The unparalleled convenience of a first-class hydraulic circuit, bought “ off-the-shelf’ at low cost and installed 
by the use of elementary engineering knowledge, simple instructions and a few stock embodiment items. This 
represents the Armstrong Actuator’s challenge to the world. 

Only the Armstrong Patents Company, because of its unique position in the field of hydraulics, could offer an 
Actuator of this quality at the price. The Armstrong Actuator is a perfect piece of hydraulic engineering (it 
has the right pedigree!). It does away with the need for heavy or complicated linkages, giving smooth, positive 
action with none of the troubles associated with links, levers or pins. Once installed and charged it will function 
efficiently for as long as the machine or structure in which it is embodied. The Armstrong Actuator can be used 
in power circuits or manually operated circuits. 

IHustrated literature containing more specific information on the Armstrong Actuator is available. 

Write for Sales Leaflet APL 51/21 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 
Telephone: BEVERLEY 82212 
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CAPOSITE is clean 


clean to cut and sweep 
away—no mess to stick to 
boots. It comes in light, 
non returnable cartons 
which make handy off-cut 
bins—there’s no waste 
with Caposite. 








INSULATION 
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‘efficient, economical’ 


Caposite insulation has high thermal efficiency due to its 

being made from unique long fibred amosite asbestos from 

the company’s own mines. These long fibres give 

Caposite great mechanical strength, enable it to be preformed 
‘in large sizes, and to be applied as a single layer. 


amosite asbestos preformed insulation 


(MMi) THE CAPE ASBESTOS COMPANY LTD 


“Cape 114 & 116 PARK STREET, LONDON W.!I. GROsvenor 6022 


GLASGOW: Hobden Street, Petershill Road, Glasgow N.1. Springburn 6144 


MANCHESTER: Floor D. National Buildings, St. Mary’s Parsonage, Manchester 3. 
Deansgate 6016-7-8 


BIRMINGHAM: 11 Waterloo Street, Birmingham 2. Midland 6565-6-7 
NEWCASTLE: 19 & 20 Exchange Buildings, Newcastle. Newcastle 20488 TA163) 
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So simple! 


So surely SIMPLIFIX 


the foolproof 






coupling! 
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SUMPLIFIX 


Simplifix couplings form a perfect joint on almost 

any kind of tubing including those with very thin walls. 

All that is required is tightening with a spanner — 

no special work is required on the tube and the anti-friction 
washer prevents the tube twisting when the nut is tightened. 
Simplifix couplings are suitable for all pipe line systems 

up to 2” o.d. In a wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 
Write for further information and fully illustrated catalogue. 


SIMPLIFIX COUPLINGS LTD - HARGRAVE RD - MAIDENHEAD - BERKS - TEL: MAIDENHEAD 5100 
A member of the ALENCO Group of Companies 
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One of two banks of Kokes ‘Absolute’ filters in the G.E.C. beryllium 
laboratory, showing operator in a pressure suit changing a filte 


Vokes Filters specified for work on Berylliun 


New &£ y ‘Te y 

At the G.E.C. Atomic Energy Division at Erith a new 
laboratory has been specially designed for work on beryllium. 
Vokes were called in to assist in the planning of a ven- 
tilating system designed to maintain a very high standard 
of safety and to conform with the recommendations of 
the U.K.A.E.A. 





The laboratory areas are fully air-conditioned by means of a central 
inlet air duct and there is a range of extract ducting running along the 
laboratory walls. 

The extraction system consists basically of a fan drawimg air at the 
rate of 8,000 cub. ft. per min. from the laboratory through 12 Vokes 
‘Absolute’ filters arranged in two banks of six, coupled in parallel to 
the extract fan. Each of these filters is individually mounted in a cell 
on the manifold to minimise hazards during filter changing. 

The Vokes ‘Absolute’ filter has a guaranteed efficiency of 99.95% in the 
0.1 to 0.5 micron range. For particles greater than | micron the efficiency 
is virtually 100°,. The plant has been arranged so that the filters can 
be changed with the ventilation plant running. 


Operations invo!ving the formation of beryllium dust, such as machining, 
abrasion and welding, are-confined to a laboratory where the highest 
ventilation rate is available and is carried on in ventilated working boxes, 
which also incorporate Vokes filters. 

Where filtration to a particularly high standard is required, as in 
this case at Erith, Vokes filtration experts are available from planning 
stage to final installation. If you have a filtration problem, please 
contact us. 


1 Vokes filter can be seen on the left of the 
lathe enclosed in the PERSPE X working box. 


VOKES LIMITED - GUILDFORD - SURREY 
Phone: Guildford 62861 (6 lines) Grams & Cables: Vokesacess, Guildford, Telex 
Telex: 13-535 Vokesacess, Gfd. 

Vokes Australia Pty. Ltd., Sydney Represented throughout the World 


VOKES—Air and Gas Filters for Chemical Nuclear Energy, Oil Refinery, and Pharmaceuiica! applications etc; Air conditioning filters; Compressed air pipe line filters; 


Air, Oil, and Fuel filters for Diesel, Gas Turbine, and other i'c engines 


Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones. 


V.315 
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CAST IRON VESSELS 


for the 






ATOMIC ENERGY AUTHORITY 





Approved by Lloyds for 
Class Il welding for 
pressure vessels 


One of the battery of special Cast Iron Vessels supplied to the 
U.K. Atomic Energy Authority. The body of the vessel is 
approximately 5ft. 8in. outside diameter by 6ft. 3in. high 
and the complete vessel weighs approximately 30 tons. 


ESTABLISHED 1841 
FOUNDRY & ENGINEERING CO. LTD. 


LUGSDALE ROAD, WIDNES, LANCS. TEL. 2251/4. GRAMS. ‘FOUNDRY WIDNES' 
W 40 
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At Dounreay Ss | 


Crossley Diesels drive these 








Versatility and reliability, these are the qualities 
demanded of the diesel plant at the United Kingdom 
Atomic Energy Authority’s nuclear power station at 
Dounreay. Versatile—for the widely differing duties 
carried out by the 34 Crossley Scavenge Pump Diesel 
engines; reliable—because here power must never fail. 


MAIN GENERATOR HOUSE—FAST REACTOR 
Twenty ‘‘ESL”’ five cylinder two-cycle engines, 
rated at 200 b.h.p. at 600 r.p.m., driving 120 kW 
Bruce Peebles alternators. Six ‘ES Vee” eight 
cylinder two-cycle diesel engines, rated at 360 
b.h.p. at 600r.p.m., driving 220 kW Bruce Peebles 
alternators. 

STANDBY SETS FOR MATERIALS TESTING REACTOR 
Three “ESL 5/60”’ five cylinder engines, rated 
at 200 b.h.p. each at 600 r.p.m. driving 120 kW 
Rruce Peebles generators and arranged for 
automatic starting. 

SEA-WATER PUMP HOUSE, FAST REACTOR 
Four ‘‘ESN”’ eight cylinder engines, rated at 
320 b.h.p. at 600 r.p.m., each driving a Gwynnes 
vertical spindle centrifugal pump. 


FAN VENTILATION HOUSE 


One ‘‘ESN”’ three cylinder engine rated at 
192 b.h.p. at 960 r.p.m. arranged to start up 
automatically on mains failure and take over 
the drive of an electric motor, without inter- 
ruption of the ventilation system. 








DIESEL ENGINES 


CROSSLEY | 


CROSSLEY BROTHERS LIMITED -. OPENSHAW : MANCHESTER, 11 
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CON-TEN 


(Regd. Trade Mark} 


sonstant tension 
supports 


FOR LOADS UP TO 8 TONS 
PIPE MOVEMENTS UP TO 18’ 
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High-pressure steam piping is subject to 
wide variations in temperature, which pro- 
duce considerable expansion and contraction. 
Unless the pipe supports can absorb and 
compensate for this movement, severe 
stresses are set up which may result in 
fracture. The “Con-Ten” Pipe Support is 
designed to cradle any type of piping with 
constant tension under all conditions, 
throughout the range of movement. ‘ Con- 
Ten” is installed, with eminently satisfactory 
results, in power stations, oil refineries, 
chemical and industrial plants throughout 
the world. 
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British Patent No. 474008, 720074, 720075, 697987, 657318 
U.S.A. Patent No. 2129320 
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Ferrybridge ‘B’ Power Station. Central Electricity Generating 
Board, Yorkshire Division. H.P. Steam Pipes supplied and 
installed by Stewarts & Lloyds Ltd. 





ae 


Leibfried Red Top Pipe Conventional type **Con-Ten’ Duplex *“‘Con-Ten’’ Supports for 
Supports for loads from 100 to Supports for loads up to 2 tons loads of up to 8 tons with a tota 
5,000 Ibs. and total travel of 3”. with a total vertical movement vertical movement up to 12”. This 

up to 12”. type is acknowledged as one which 


produces minimum friction and 
kinematic variation. It has been 
specially designed for any applica- 
tions where exceptional accuracy 
is demanded. 


Frem graph it can be seen that the 
maximum friction is equivalent to 
2.17°, of the applied load. 





DUPLEX ‘CON-TEN’ SUPPORT 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. Tel.: TIPTON 1222/3/4 
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We prove 











Gensprings 


can take it 
































Test rig for heavy-duty Gensprings. 


ff As an engineer you aren't satisfied with unfounded claims — you 
; want proof. That’s why we take pride in providing it. 

Take our Gensprings Hangers for example, MAXIMUM DEVIA- 
‘M’ range Genspring. TION IS NOW GUARANTEED AT NOT MORE THAN 2%. 


On a special hydraulically operated test-rig at Guildford, we check 








every Genspring to ensure accurate load measurements over the 





full range including overload; the strain gauge was calibrated by the 
National Physical Laboratory. 


Strain gauge, calibrated by the N.P.1 


In fact every single Genspring is tested on this, or smaller rigs, and 
Test Certificates completed by our Inspection Department are 
available at the time of despatch. If further adjustment is required 
on site we will supply the revised settings. 

Full instructions regarding installation are available with each con- 
signment, and if desired you can have the instructions in advance. 
Recently an independent research laboratory carried out a ten week 
corrosion test on a Genspring. Using the A.R.E. salt droplet test 
(B.S.S. 1931. 1952) they proved that the equivalent of 20 years 
exposure to severe marine atmospheric conditions had no appreci- 
able effect on the Constant Support Hanger’s mechanical efficiency. 
A copy of the report is available on request. 


Please write for catalogue covering the full range of Vokes 





Genspring pipe supports. 


VOKES GENSPRING SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED - GUILDFORD - SURREY 





VG/30 
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QUALITY equipment from Britain 


‘“‘WRIGHT’’ STANDBY 
DIESEL GENERATING SETS 


Have so far been installed in eleven @ 
Vessels by the Australian Shipbuilding 


Board, Commonwealth of Australia. 


A wide selection of Models available, @ 
Elec- 


trical starting, or automatically control- 


arranged for either Hand start, 


led Mains failure - Standby Units. 


Up to: 


50 KW Capacity A.C. or D.C. @ 








| M. V. “IRANDA” 
7000 T.D.W. 


4 







Shipbuilders: State 
Dockyard N.S.W. 


M. V. “ILLOWRA” 


7000 T.D.W. | 


Shipbuilders: State 
Dockyard N.S.W. 





PHOTOGRAPHS BY COURTESY OF THE AUSTRALIAN NATIONAL LINE 
e 


WRIGHT ELECTRIC MOTORS (HALIFAX) LTD 


Manufacturing Electrical and Mechanical Engineers 
ESTABLISHED 1900 


Phone: Halifax 60201/3 HALIFAX — YORKSHIRE = ENGLAND Grams : ‘Motor ’ Halifax 
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RIO TINTO 


is now able to supply uranium in commercial quantities 
for power and research programmes. The nuclear grade 
products now available include the following: 


Ammonium Diuranate § Uranyl Nitrate Hexahydrate 
Standard Grade Uranium Dioxide § Ceramic Grade Uranium Dioxide 
Uranium Tetrafluoride § Uranium Metal 


Uranium metal is normally supplied as machined ingot but 
facilities exist for forging and rolling to special sizes and 
shapes to meet individual requirements. 


Prices and specifications on application to 
Rio Tinto Management Services (UK) Limited 


Barrington House, 59 Gresham Street, London, E.C.2 
TELEPHONE: METROPOLITAN 9101 
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STREAM-LINE 
FILTERS AND 
NUCLEAR 
POWER 


















The security of oil-immersed circuit 
breakers or transformers depends on the 
condition of the oil. In Stream-Line filters 
the engineer has at his disposal equipment 
specially designed for the complete 
removal of contamination in insulating 
oil and which meets the most stringent 
requirements. That’s why Stream-Line 
filters have been specified for Chapel Cross 
and Berkeley, and are in wide use 
throughout the U.K.A.E.A. A single 
passage through a Stream-Line filter 
ensures the elimination of salid impurities, 
even the finest colloidal carbon; 
dehydration, including the removal of 
dissolved water, and de-aeration, 
including the removal of dissolved gases. 
A dielectric strength far above that 
specified for the highest quality new oil 

is achieved by a standard Stream-Line 
filter. Our research and development 
department will be glad to answer your 
queries, Write for Catalogue W.1031. 





STREAM-LINE FILTERS 





STREAM - LINE FILTERS 


A member of the VOKES Group 
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A WORD ABOUT HIGH VACUUM 


Stream-Line filters designed to operate 
under high vacuum can be supplied. 


Details are available on request of 


models yielding remarkable perform- 
ances. For most requirements the 
standard Stream-Line filter gives pre- 
cisely the service demanded. 


LTD - INGATE PLACE 
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A fully mobile Stream-Line filier. 
















LONDON : S.W.8 
Telephone: MACaulay 1011 
SF 29 














Considerable quantities of Pyrotenax mineral insulated metal-sheathed Thermo- 
couples with equally similar quantities of Compensating Cable have been speci- 
fied for this new Nuclear Power Station mainly for the temperature measurement of 
the concrete biological shield surrounding the reactor, the graphite blocks and the 
reactor vessel, as well as for various other ancillary applications. 


The durability and accuracy of these thermocouples is of prime importance. The 
thermocouples are completely embedded in the concrete walls and graphite blocks 
when the reactor is being built and once in place, cannot be removed whilst the 
reactor is in service. The ruggedness and ductility of Pyrotenax thermocouples, 
together with the high stability of the magnesium oxide -insulant under the in- 
fluence of high temperatures and neutron bombardment, make them the only prac- 
tical thermocouples for temperature measurement, both in and around atomic piles. 


Full technical details in Publication 31]x.121 


Pyrotenax 


i. THERMOCOUPLES 





LONDON: Victoria 3745 - BIRMINGHAM: Midland |265 - MANCHESTER: Deansgate 3346/7 * LEEDS: Leeds 27826 - GLASGOW: Central 2238 * CARDIFF: Cardiff 2368? 








PYROTENAX LIMITED 
HEBBURN-ON-TYNE - Tel: HEBburn 83-2244/8 
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th fluctuating Mains voltage ? 





Does the solution to your problem still elude you even after hours of 













research? At ‘Advance’ there are mains voltage 
stabilisation specialists ready to help. From their long 
experience, backed by the most comprehensive range of Constant 
Voltage Transformers available in this country, they could 
probably select a standard type that would end all your difficuliies. 
In any event, if you have any problem that involves mains 


voltage fluctuations, the right move is to consult ‘Advance’ first. 


Pa CONSTANT VOLTAGE 


¥ 
% 
4 CUE > «TRANSFORMERS 


‘VOLTAGE STABILIZATION’ 
This ‘Advance’ Booklet gives authori- 


tative information on ‘Advance’ Con- TO ADVANCE COMPONENTS LIMITED 


stant Voltage Transformers, and the 
service available to deal with your ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX 
Please send me a copy of your Booklet 


articular voltage fluctuatio 
nate ervey & n probleins, ** Voltage Stabilization by Advance’’ 


POST THIS COUPON ropay P 





NAME 
POSITION 
COMPANY 


COMPONENTS LIMITED 


MAINS STABILIZATION DIVISION [ww 
GDIl ROEBUCK ROAD * HAINAULT « ILFORD * ESSEX * TELEPHONE : HAINAULT 4444 


Nil 
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A Vital contribution Atomic Power 











“WANDLES 


ARMOURED 
CABLE 
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Photo by courtesy U.K. Atomic Energy Authority 





With the advancement of Atomic 
Power, cables must play an important 
part in the efficiency and reliability 
in the production of Nuclear Energy. 
Only the best is good enough and Wandleside 


Cables are eminently suitable. 


CABLES | for Nuclear Energy 
























WANDLESIDE CABLE WORKS LTD. 106 GARRATT LANE WANDSWORTH LONDON, S.W.18 
One of FALKS Group Teiephone : VANdyke 7544 (5 lines) Telegrams : Wandleside, London 
Cc 
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Manipulators 


The maygipulators used at atomic establish- 
ments have to operate under exacting condi- 
tions. They are constructed of stainless steel 
and Kanigen plated aluminium and the plate 
serves two functions. It resists corrosion and, 
because of the smoothness of the finish, it also 
sts in decontamination of the component 
irts from radio-active material; and the com- 
nation of stainless steel and Kanigen plated 
iminium reduces the electro potential differ- 
nce between the component parts. These 
manipulators, manufactured by Savage & 
Parsons Ltd., are supplied to users all over 
the world. Kanigen is used on the aluminium 
parts of the Tong End assembly and the Ma “er 
Hand assembly. 


‘ 
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KANIGEN is a nickel-phosphorus plate deposited 
by chemical reduction: thickness can be con- 
trolled to fine limits and is of complete and 
uniform coverage. 


PROPERTIES : 
Composition 92% Nickel 

8% Phosphorus 
Melting point 890°C. 


Electrical 60 microohm cm. 
resistivity 


Hardness 500—1,000 V.P.N. 
according to heat 
treatment 

Coverage Extremely uniform 


Kanigen can be applied to all ferrous metals, 
aluminium, copper and brass. The plating plant 
at Oldbury has now been extended, two extra 
plating tanks are in operation and enquiries for 
jobbing plating are welcomed. Full information 
is available on request. 


Albright & Wilson 


(MFG) LTD 
Kanigen Department 
I KNIGHTSBRIDGE GREEN - LONDON SWI 


Kanigen is aregd. trademarkof Albright &WilsonLtd 


Taw 621 X KANIGEN 
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technique 
at lower cost 


SEND FOR THIS 
SPECIFICATION SHEET 


This new Stillite system (patented) does away with 
the necessity for elaborately constructed conduits 
the cost of which is the main objection to under- 
ground pipelines. Instead only simple trenching 
is required, the insulation is fully protected against 
damp and the complete assembly is sufficiently 
flexible to accommodate all normal earth movement. 


-——----— —-COUPON FOR DETAILS 





To Stillite Products Ltd., 1S Whitehall, London, $.W.1. Regd. Trade Mark 


Please send Underground Pipe Insulation specification sheet. { N 5 U L A T | O N 


STILLITE PRODUCTS LTD. 
1S Whitehall, London, S.W.1 WHitehall 0922-6 


231 St. Vincent Street, Glasgow, C.2 Tel. CENtral 4292 
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Casting Design causes many headaches 
because it is so dependent on foundry practice. This 
creates many problems for the Designer. The new 

MEEHANITE Casting Design Bulletin deals with these 
problems. it shows how the Design Engineer and the 
MEEHANITE Foundry can work together to get better 
Castings at reduced cost. MEEHANITE offers the Engineer 
the advantage of a dependable casting material on which he 
can base his designs with confidence. This is achieved by 
control over . . . . Casting Soundness, 
Metal Properties, and Dimensional 


Accuracy. 








THE INTERNATIONAL MEEHANITE METAL CO. LTD 
MEERION HOUSE, 4 DOWNSIDE, EPSOM, SURREY 
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SELF-SEALING 
COUPLINGS OF 


BAYONET OR 
SCREW TYPES 


These couplings have been supplied for some considerable time 


for use with Helium, Heavy Water, etc. and they can be supplied 
in stainless steel for high temperature conditions up to +180°C. 
They are completely hermetically self-sealing when disconnected 
but automatically provide a clear passageway when re-coupled. 


They are made in a range of sizes from {” to 3” bore. 


Our Technical Staff are always ready to discuss your problems. 


| 
| 


(REGD. TRADE MARK) 


Above: atypical Lockheed-Avery coupling 
in the }" - }” range. 


Lockheed-Avery coupling in the 3” size. 
Other variations are also available. 


= 


Automotive 


Group 
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Photograph published by courtesy of 
Messrs. Sutcliffe Speakman Co.Ltd, Leigh, Lancs. 


UNIVERSAL BOILERS & ENGINEERING CO. LTD 


HEAD OFFICE: FULLEDGE WORKS - BURNLEY - LANCASHIRE ENGLAND 
Telephone: 3121/2 and 3203 Burnley (3 Lines) Telegrams: ‘UNIVERSAL’ Burnley 
Associated with BURNLEY AIRCRAFT PRODUCTS LTD. Fulledge Works Burnley Telephone: 3121/2 
GROSVENOR STREET, STONEYHOLME, BURNLEY Telephone: 3184 
and BRITANNIA WORKS, QUEENSGATE, BURNLEY Telephone: 4102 
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Essential qualities in any material for 
the construction of heat exchangers 
are strength, corrosion resistance and 


surface area of the tubing incorporated 

in the flash steam heater shown above, 
‘which was manufactured by International 
Combustion Ltd. for pre-heating fuel oil 
at one of the C.E.A. new power stations. 
Whether you are concerned with 

heat exchange or with quite different 
engineering problems, why not obtain 











full information about the application 
and use of Birmetal aluminium alloys? 





BIRMETALS LIMITED =: 


BN220 
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WOODGATE WORKS : 











high thermal conductivity. All are gs / 
combined in Birmetals aluminium alloys, oe a 
which can be supplied in the form of , He ae ant all 
extruded tubes with integral fins requiring ee Pl 

J ; ae * . were —_—____ 
no further fabrication. 2.16 sq. ft. \ 5 ee 
per foot run on a }” bore is the extended \ a 


Birmetals 
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THE SIGN OF QUALITY 


Specialists in the machining 
of intricate graphite 
components for the Nuclear 
Engineering Industry. 





All products are backed by the resources of the 
NOBRAC Research and Development Laboratories. 
These products include special carbon seals, carbon 
brushes, in fact any carbon or graphite product. 


For further details please write to: 


WUT CARBON LIMITED 





COMMERCE WAY, LANCING, SUSSEX, ENGLAND 
TELEPHONE NUMBER: LANCING 2053 
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LETTERS TO NUCLEAR POWER 





Tae Editor welcomes correspondence for publication 


Call for nuclear standards 


SIR : For many years now,! have heard that ‘nuc- 
lear’ engineering is really only a form of boiler 
engineering, with tighter material and inspection 
specifications applied. While, since the war, 
British Standard Specifications have been drawn 
up which reconcile to some extent American pet- 
roleum standards, builders of reactors have gone 
on their own sweet way. Isn’t it about time that 
special nuclear standards were issued, so that 
design details could be clarified and one could 
know which authority will be responsible ? 


LONDON, NW3 M.T.C. WALLACE 


Siting and ships 


SIR : Surely it is time that the policy of siting 
nuclear power stations well away fromlarge towns 
should be discontinued. How can the public be 
assured on the one hand that the stations are per- 
fectly safe and on the other that they are too dan- 
gerous to build near towns ? Who makes the de- 
cision anyway ? Now I see from your previous 
issues that an atomic-powered merchant ship may 
be built soon in this country. If reactors can’t be 
allowed near towns how will it ever get into 
ports ? : 


SOUTHAMPTON E, DIAPER 


BeThe decision to locate stations away from towns 


was taken by the Central Electricity Generating 
Board on advice from the Atomic Energy Autho- 
rity and has been recently reaffirmed. See the re- 
port on P82 of this issue on the Rome conference 
for some technological problems which still need 
to be overcome. The matter of the safety of nuc- 
lear powered ships will be worked out at the 
World Conference on the Safety of Ships at Sea 
to be held in London next year. 
EDITOR 


Old lead preferred? 


SIR: I have heard recently that all lead used in 
shielding applications must be many years old 
because the new metal is slightly radioactive. If 
this is so, where is it all going to come from ? 


Coventry J.E. TRAY 


Wit is true that newly-mined lead is slightly radio- 


active due to the fact that the ore is normally 
found in rock formations, like granite, which have 
weak natural radioactivity. However, for almost 
all shielding applications this doesn’t matter and 
it is only in a few specialized, high efficiency, 
instruments measuring low intensity radiation 
that lead over 50 years old must be used. These 
instruments are fairly uncommon and the supply 
of lead available from demolition work is more 
than adequate. - EDITOR 
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Zirconium offers a combination of 
useful properties very attractive to the 
nuclear engineer. 

With high mechanical strength, low 
neutron absorption and good 
compatibility with uranium as natural 
assets, zirconium can be alloyed to 
provide in addition good corrosion 
resistance to water at high 
temperatures, 
or to carbon dioxide. 


Zirconium 
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THE SPECIALIST’'S ANSWER TO A SPECIALIST'S PROBLEM 


1.C.1. Metals Division, intimately 
concerned with the metallurgical 
problems of nuclear engineering 
since the inception of the industry, 
is Britain's largest producer of 
wrought zirconium. 


1.C.1. titanium will be used 
for fuel element support 
brackets in Berkeley 
Nuclear Power Station 











<u first in nuclear metals _ 
ey /a/ Warr 





IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON S.W.1. 


N.C.2 
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Winter frosts 


JULY WAS MARKED by several gloomy pronouncements 
by leaders in the atomic power industry. The general 
theme is that too little return has been gained for the 
money and effort expended by the consortia, and that we 
have reached the point where the market may not be 
sufficient to support the manufacturing facilities crea- 
ted. At home, owing to the larger nuclear stations now 
being ordered, only five or six more will be needed to 
complete the present programme. The successful es- 
tablishment of a fifth group means that there will sim- 
ply not be enough business to keep them all going. 
Also the value of each order is shrinking as technology 
advances. Overseas the consortia have met stiff com- 
petition ; only two orders have been secured after 2 
years’ hard work, and at least one group has decided 
that the market for the present type of gas-cooled gra- 
phite-moderated reactor is very limited. As this journal 
has pointed out before, the lack of a clear fuel policy 
by the Atomic Energy Authority and the non-availability 
of enriched fuel has made its contribution to the pre- 
sent impasse, 


What is to be done ? Discussions in industry have 
been prolonged and heated. The AEA, a long way be- 
hind on its original plans for small scale reactor ex- 
periments - not entirely by its own fault - leading to a 
smaller, more easily exportable unit, and due for 
an early change to a career diplomat as leader, talks 
only of ‘a period of consolidation’ in its annual report. 
On the Government side the Minister of Power referred 
in a recent speech to ‘winter frosts’, which have to be 
endured (see Worldview). This sounds like very cold 
comfort for the consortia. Though some of the figures 
for research expenditure which are unofficially men- 
tioned here and there seem a little exaggerated, there 
is no doubt that the groups responded magnificently to 
the original call by the Government, and that they have 
risked a great deal of money. Now voices have been 
raised calling for a considerable cut in expenditure. 
Some of the individual companies on the non-nuclear 
side would like to break away altogether and take their 
chances in a system of tendering for the separate com- 
ponents of a nuclear station. The Central Electricity 
Generating Board is not averse to this. From their 
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point of view it would merely bring the whole set-up 
into line with practice on conventional stations and 
might save them some money. They are stepping up 
their research programme and in a year or two will be 
in a position to issue the tighter specifications which 
would be necessary under such a system. But while 
this may give greater opportunities to the best firms it 
will not help the main problem, which is the future of 
the nuclear side of the consortia. 


Five teams have been created and they will certainly 
be needed if the country is eventually to reap the ad- 
vantages of its early lead in atomic power. The long 
term opportunities are as good as ever but the present 
dissatisfaction could lead to a total or partial with- 
drawal of some companies from the field - just as 
serious work on the problems of the advanced gas- 
cooled reactor should be getting under way. Worse, we 
may see a decrease in the willingness of the best 
young engineers and physicists to enter or stay in the 
industry. 


Help from the Government in the form of subsidies or 
a speeding up of the power programme is of course a 
political decision. So in effect would be more develop- 
ment contracts from the AEA if they were to be meaty 
enough to make a significant difference. Such decisions 
will have to be made in the context of a three fuel eco- 
nomy, but they should be made soon. 


If it is decided to put no more money in the kitty for 
the time being industry must be told this and given a 
lead on how to plan its future. For the consortia merely 
to go on fighting it out in open competition no longer 
seems the best plan. It might be advisable to re 
duce overlapping on research by increasing the pro- 
portion done jointly or by agreeing on areas to be 
handed over to the CEGB. Even some form of colla- 
boration between groups in tendering might be neces- 
sary. At the moment there is plenty of discussion but 
it is taking place round too many tables, More joint 
talks between all the parties concerned - the Minister 
of Power, the AEA, the CEGB and all the consortia - 
are needed and these should be treated as a matter of 
urgency. 
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the month in atomic energy 


Consortia system to go? 


Shortly after the Trawsfynydd award, which brought the 
number of groups actually building nuclear power 
stations up to five, comes news that the days of the 
whole consortia system may be numbered. The Central 
Electricity Generating Board is now considering an 
end to the practice of ordering complete stations on a 
turnkey basis, Some member companies of the consortia 
have pressed for a system of separate contracts for the 
various components and the CEGB itself would prefer 
this. How far the orders could be broken down is being 
actively discussed but it seems very unlikely that the 
cores and boilers would be separated, at least initially. 
The changeover would take sometime and 
two more stations at least will probably 
be ordered under the present practice ; 
tenders for the next one, at Dungeness, 
will be going in from the consortia over 
the next few weeks. 

The new scheme would necessitate 
much more research by the CEGB, who 
have so far left design almost entirely 
to the consortia. They would have to 
lay down standards and impose narrower 
limits in specifications - pressure 
vessels, for example, vary widely in 
shape at present. In this connexion it is 
interesting to note that the CEGB will 
have spent £M1 on building nuclear 
development and research laboratories 
at Berkeley by this time next year. 
Present plans envisage expenditure 
of another £M% in the following 
year, and their contribution to research should amount 


to about 10% of the AEA’s by the end of 1961. 
. . . but Nelson urges less competition 


The early atmosphere of optimism in the atomic energy 
industry has now vanished, according to Mr. H.G. Nel- 
son, managing director of English Electric. Speaking 
at the official opening of the company’s Atomic 
Power Centre at Whetstone on July 24 he said that 
the volume of nuclear power station business may 
be too small to support the facilities which have been 
established. This was because the availability of oil 
and coal is much more secure and because the rapid 
growth in size and efficiency of both atomic and con- 
ventional stations reduces the number that needs to be 
built to meet the country’s power demands, In addition 
it now seemed that it will be longer before atomic 
energy can compete economically with other forms of 
power. For these reasons the export market might be 
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slower to develop than was at first thought. ‘We had 
at one time great hopes than an export market would 
open up before us, but it has proved very competitive’ 
he said. ‘The whole situation is a difficult one which 
iS giving rise to serious concern, and I don’t know 
what will happen. Under the circumstances competition 
between the groups, instead of being the healthy stimu- 
lus it has been in the past, is in danger of becoming 
an aggravation of a very serious position.’ 

In reply the Minister of Power, Lord Mills, stressed 
that atomic energy still offers bright prospects and 
Britain still leads the world with five groups contin- 
uously improving technology. ‘Any reversal would be 
prejudicial to industry,’ he thought. ‘There are always 
those who change with every change in 
the weather. Remember every summer 
gives way to the frost of winter. If a far- 
mer says it takes a frost to clear the air 
he speaks from experience. The inviting 
days are at an end and we now need 
strength to work through winter to the 
spring.’ 


AEA ge‘s new chief 


On July 21, the Prime Minister appointed 
Sir Roger Makins, GCMG, KCB, as the 
new chairman of the UK Atomic Energy 
Authority. At present, Sir Roger is Joint 
Permanent Secretary to the Treasury and 
he will take up his new duties at the end 
of the year ; he takes over from Lord 
Plowden, KCB, KBE, who will be re 
linquishing this appointment to become the chairman 
of the British Aluminium and vice-chairman of Tube 
Investments, as well as ‘taking general charge’ of the 
Government’s internal review of the executive’s con- 
trol of public spending. 

After seventeen years in various Foreign Office 
appointments, Sir Roger, who is 55 was Minister at 
Washington from 1945 to 1947. He returned to the 
F.O. for five years as Assistant Under-Secretary of 
State and later became Deputy Under-Secretary of 
State. At the end of 1952, Sir Roger went to Washing- 
ton again, where he remained until July, 1956, as Am- 
bassador Extraordinary Plenipotentiary. He assumed 
his present duties on July 19, 1956, when he was char- 
ged with the financial and economic work of the Trea- 
sury and has been Chairman of the Economic Planning 
Board since 1956. This is the second senior job to go 
to a civil servant - Sir Alan Hitchman was appointed 
in April (see Worldview’- March). 
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Worldview 


Nuclear licensing comes to the UK 


The Nuclear Installations (Licensing and Insurance) 
Act received Royal Assent on July 9. Under this law, 
the construction and operation of reactors and any 
other nuclear installations which may be prescribed by 
regulations will have to have a licence from the 
Ministry of Power, who may impose such safety con- 
ditions as necessary. Every licensee will have to in- 
sure his liability or show that adequate liquid assets 
are held ; the liability is limited in effect to £M5 in re- 
spect of any one incident - the chance of damage ever 
approaching this figure is regarded as extremely re- 
mote. Actions for damage may be instituted up to thirty 
years after the occurrence, but claims presented after 
ten years will be uninsured risks and the Act provides 
for Parliament to determine how they are to be met. 


The AEA’s liability was already similar to that of 
the licensees under the Act, but without limit of 
amount. The Act now extends the Authority’s liability 
to cover irradiated fuel in the course of carriage and 
applies the thirty-year period of limitation to actions 
against them. The licensing provisions of the Bill do 
not extend to either the AEA or any Government De- 
partment operating a nuclear installation. 


To implement this Act, the Ministry of Power is set- 
ting up an Inspectorate of Nuclear Installations, of 
which the first Chief Inspector is to be Major-General 
S.W. Joslin. 


ICSE to replace Zeta 


When the AEA’s Annual Report was released on July 
22, Sir William Penney stated that to obtain ‘a more 
basic approach to controlled thermonuclear reactions’ 
a new facility, the Intermediate Current Stability Ex- 
periment, ICSE, was to be built. While the design has 
not yet been finalized, it has been established that it 
will be of the torus type ; to give stable plasma and 
eliminate the various forms of instability experienced 
with Zeta and other existing forms of CTRs, there will 
be an elaborate arrangement of magnetic fields and a 
fast instead of a slow pinch will be achieved. With 
ICSE, which is expected to be running in 2 - 3 years, 
it is hoped that the theoretical criteria of stability will 
be achieved. 


Location of fifth station decided 


In the House of Commons, on July 13, in a written re- 
ply, it was announced that Lord Mills, the Minister of 
Power, had given consent to the CEGB to build their 
fifth nuclear power station at Dungeness (an aerial 
picture of the site appeared in ‘Worldview’, June 1958). 


Latin America to get advice 


VIENNA - In response to requests from Argentina, Brazil and 
Venezuela an eight-man IAEA team, led by Edward R. Trapnell, 
Special Assistant to the Director General, wilf visit Latin America 
to advise on development. (See ‘Worldview’, June, 1959). Argentina 
is particularly interested in prospecting for uranium ores and their 
mining and processing ; Brazil wants to review its expanding 
atomic programme and to assist Brazil, UNESCO has voted to 
help in the reconstruction of the Brazilian Centre of Physics Re- 
search recently gutted by fire ; and Venezuela wishes to develop 
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The sign above Britain’s only 
privately-owned reactor lights up for the first time as it goes into 
operation at the AEI laboratories at Aldermaston. Moderated and 
cooled by light water and fuelled with 90% enriched uranium 
plates clad in aluminium, it has a maximum power of 5MW, and 
will be used for general research on power reactor development. 
Overseas countries are interested and already one has been or 
dered for West Germany. 





a research programme for its reactor and establish an atomic 
energy commission. 

More marine projects 

BRUSSELS - At the beginning of July, Euratom decided to set 
up special working groups to study the technical and economic 
aspects of nuclear powered ships ; the possibility of collaboration 
with non-member countries in this field is also to be studied to 
prevent duplication of effort. 


ROME - The Defence Minister announced in the Senate on July 
2 that the Italian Navy is to build a nuclear-powered submarine. 
The reactor and hull are to be built in Italy and it is proposed to. 
include this vessel in the second stage of the programme of con- 
struction now in hand, 


Joint programme deferred 

BRUSSELS - At the request of the President of Euratom, the 
United States AEC have agreed to extending from September 1 to 
October 20, the deadline for nuclear power proposals under the 
US-Euratom joint programme. This deferment will not affect the 
completion date for the selected projects, which remains Decem- 
ber 31, 1963. 

First loan of heavy water 

AIKEN, South Carolina - The AEC and the Indian Government 
have signed a contract for the lease of 15 tons of heavy water as 
the initial supply for a ZeroEnergy Research Reactor at Trombay, 
India. This is the first time the Commission has leased heavy 
water to a foreign government. 

Euratom takes over Ispra 

ROME - On July 22 an agreement was signed by Euratom and the 
Italian Government whereby the Ispra Centre is to be gradually 
transferred to the Commission. In the transition period, priority 
will be given to the current programme of the CNRN. Under the 
agreement, Euratom will contribute $M24 for equipment and facili- 
ties, with the Italian Government providing up to $M9 for the con- 
struction of necessary buildings and a European School. 

AEC goes South 

PANAMA - An agreement has been signed by the US State De- 
partment, the AEC and the Government here, covering cooperation 
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in atomic research. Through this, the Panamanian Government re- 
ceives reactor know-how and the American nuclear industry is 
given the go-ahead to supply equipment. Up to 6kg of U-235 in 
uranium enriched up to a maximum of 20% U-235 may be leased by 
AEC, plus an additional quantity as the American Commission 
considers necessary topermit continuous operation of any reactors 
while replaced elements are cooling or in transit. 

ENEA reactor achieves criticality 

HALDEN, near Oslo - The boiling water reactor of the Norwegian 
Institute for Atomic Energy here went critical on June 29. This 
project is sponsored by the European Nuclear Energy Agency 
(ENEA) of OEEC. It is the first boiling heavy water reactor and 
the first BWR in Europe. 

The reactor, moderated and couied by heavy water, uses natural 
uranium and is located in rock near the paper and pulp factory 
Saugbrugsforeningen in Halden. In addition to functioning as a 
demonstration unit for this type of reactor, some 15 tons per hour 
of process steam will be produced in the secondary light water 
circuit, which will eventually be used in the paper factory. The 
total cost of the plant, including heavy water, from the US, and 
the first uranium fuel load, from the UK, was some 28 million 

rowns (£M1'4).During the next six months, the unit will be opera- 
ted at low power levels to enable fundamental reactor physics ex- 
periments’ to be performed ; then the power will be gradually 
stepped up to the design level of 1OMW thermal energy. 





° se ©. “e 
The Chairman of IAEA Board of Governors mets the team 
to go to South America. Lt. tort. Mr. R. Hofer (Austria), 
Mr. V. Shmelter (IAEA), Mr. A. Gerstner (France), Mr. E. 
Trapnell (IAEA, leader), Mr. A. Schuffelen (Netherlands), 
Mr. C. Pernardes, Chairman, |AEA Board of Governors, Mr. 
J. Catala (IAEA), Mr. S. Dhar (IAEA) and Miss H. Jacobsen 
(IAEA). Mr. D. Maxwell (South Africa), the cighth member of 
the team, will join it later 


CANDU takes shape 

OTTAWA - On June 18, the Minister of Trade, Mr. Gordon Chur- 
chill, announced that Atomic Energy of Canada Ltd. is to begin 
immediately on the final design and to plan the early construction 
of a 200MW nuclear power station. Known as CAND! (Canadian 
Deuterium Uranium), it will use a natural uranium-heavy water 
system and is estimated to cost some $M60, exclusive of design 
and development costs. It is scheduled to come into operation 
late 1964 or early 1965. 

Ontario Hydro will provide the site, yet to be chosen, give 
substantial support in the design of the CANDU station, co 
operate in its construction and operate it as a unit in the Ontario 
Hydro’s power distribution network. The power company will 
purchase the plant when it has demonstrated that it has suitable 
characteristics for incorporation into the existing system - the 
purchase price formula will be such that the output from the 
CANDU station is competitive with the cost of power from modern 
coal-fired power plants of similar size. 

Portugese start planning 

LISBON - During June and July, a team of engineers from the 
Companhia Portuguesa de Industrias Nucleares, CPIN, visited 
French nuclear installations and held discussions with consul- 
tants and contractors. As Portugal will need to install about 
2000MW of electrical generating capacity between 1970 and 1980, 
CPIN has recommended that a 30 - SOMW pilot plant is built in 
1965/67 and a prototype power station, of approximately 150MW 
is started in 1970/71. 
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WTR goes critical 


WALTZ MILL, Pa. - The new Westinghouse Testing Reactor, 
WTR, using highly enriched uranium fuel and water as moderato 
and coolant, went critical on June 30. Initial operations will 
with a power level of 20MW(thermal) but the plant has been bi 
so that eventually the power can be increased up to 60MW(ther- 
mal). The primary purpose of this reactor is test materials and 
fuels for nuclear power stations. 

Operation Sunrise progresses 

NEW YORK - General Electric has been selected by Consumers 
Power Company to furnish the nuclear portion of a power station 
to be built at Big Rock Point, on Lake Michigan, midway between 
Charlevoix and Petoskey. The reactor will be a direct cycle, for 
ced circulation, boiling water unit and will have as its primary 
objective, the development of engineering and economic data on 
high power density and high specific power. It is the second of 
five key development BWRs for the ‘Operation Sunrise’ programme. 

The plant, including the conventional power generating equip- 
ment, will be engineered and constructed by the Bechtel Corp. 
as the main contractors, with GE supplying the reactor, instru- 
mentation, fuel and generating equipment. When the unit first goes 
into operation, scheduled for 1962, the net electrical output will 
be SOMW, but Consumers Power in cooperation with GE, plan an 
extensive research and development programme with the object of 
increasing the output to 75MW by 1966/8. The reactor, contained 
in a sealed capsule 151 ft high and 90 ft in diameter, with exter- 
nal steam separation, will operate at a pressure of from 1000 to 
1450 ‘b/sq.in. During the developmental period, the fuel will be 
zircaloy-clad slightly enriched uranium pellets. The estimated 
cost is $M30 some $M10 more than that for a conventional genera- 
ting station of similar capacity. 

The aim of ‘Operation Sunrise’ is to develop design and con- 
struction enabling single unit plants of 200 to 300MW to be built 
at capital costs of between £80 and £90 per kilowatt, which re- 
presents an extension of the upper practical rating of about 100MW, 
with a reduction of some £36 a kilowatt in capital costs. 

AEC drops NDCA Project 

WASHINGTON Work being undertaken by the Nuclear Develop- 
ment Corporation of America in connexion with the 10MW liquid 
sodium-cooled, heavy water-moderated reactor power conception at 
Anchorage, Alaska, has beer suspended by the AEC. Over the two 
years since this project was started it has become increasingly 
apparent that, technically, it would not be sound policy to build 
at a remote non-Commission site, a design that was not yet prov- 
en. 

Record steam heat by SRE 

CANOGA PARK, Calif. - The highest steam temperature so far pro- 
duced by heat from a reactor was achieved by Atomics Internation- 
al Sodium Reactor Experiment (SRE) during June, when super- 
heated steam at 1000° F was generated. The heat transfer medium, 
molten sodium, reached a temperature of 1060° F during the record 
power run. During the two years this unit has been operating, it 
has provided steam for the production of over 15,355,000 kilowatt 
hours of electricity by the Southern California Edison Company’s 
plant adjacent to the reactor. 

Progress in Superheat development 

WASHINGTON, DC Two companies have been awarded cost 
plus fixed fee type contracts, totalling some $M4 for work on 
AEC’s nuclear superheat development programme. One contract, 
with Combustion Engineering-General Nuclear Engineering Corp. 
is applicable to integral boiling superheated reactors ; and the 
second contract, with General Electric, relates mainly to sepa- 
rate superheaters. 

Two marine firsts in US 

QUINCY, Mass - On July 14, the US Navy’s first nuclear-powered 
surface vessel, Hull No. 1169, a heavy cruiser, was launched and 
formally, named ‘Long Beach’. This ship will be powered by two 
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PWRs. The first American nuclear-powered destroyer, the ‘Bain- 
bridge’, is also under construction in the same yards, 

CAMDEN, New Jersey - 
powered passenger-cargo ship, was launched here on July 21 by 
Mrs. Eisenhower. This 21,000 ton vessel is now some 70% com- 
plete and will have cost over $M40 when finished. 


‘Savannah’, the world’s first nuclear- 
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1 July 22, the Fifth Annual Report of the AEA for the year 
958/59 was issued. According to the Chairman, Lord Plowden, 
e organization is now entering ‘a period of consolidation’. This 
reflected by the fact that while the total staff has increased 
rom just over 30,000 last year to more than 35,000 now, the 
uthority’s Estimates, at a net total of £92,433,010 fur 1959/60, 
e decreased by £13,390,010 compared with last year’s figure. 


Reactors 


Work on the advanced gas-cooled reactor, AGR, has started, and 
signs for the Dragon project high-temperature gas-cooled re- 

tor, HTGC, are in haiid and construction should start tater this 
sar. The study of gas-cooled, heavy water-moderated reactor 
ystems has reached the stage of detailed design. While no de- 
ision to build has yet been made, the AEA are investigating a 
1OOMWt experimental Steam-Cooled Heavy Water Reactor, SCHWR, 
which could be brought into operation by the end of 1962 and 
modified to generate electricity. All these reactors employ en- 
riched uranium and attempts are being made to reduce by as much 
1s possible the amount of such enrichment compatible with effi- 
ciency, to keep the costs at an acceptable level - while 1.5% en- 
richment is considered too expensive, between 1 and 1.2% is 
acceptable. 


Behind this work is the aim to develop technology to a point 
where smaller reactors, 20 - 100MW, will be competitive in the 
field of electrical power generation. A certain amount of work has 
been carried out but the AEA admits it is not yet in a position to 
make any firm recommendations. 


Originally the Authority’s AGR had been included in the design 
studies submitted to the Galbraith Committee as a possible 
marine propulsion unit, but after further consideration it was with- 
drawn as being too large and too costly for the purpose. 


Progress has continued with the Harwell! experimental reactors 
and Pluto has been increased in power from 10 to 15 MWt ; new 
hollow fuel elements have been successfully used in both Dido 
and Pluto reactors. Delayed by diversion of technical staff to 
help with extra work arising from the Windscale incident, the fast 
breeder reactor at Dounreay is now expected to go critical during 
August and its power will be steadily stepped up until a level of 
12-15MW is reached between April and June next year. 


CTR progresses 


The AEA have decided that controlled thermonuclear research 
will not be moved to Winfrith but, as yet, no decision has been 
made on its eventual location. Over the past year, Zeta has been 
nodified and its current stepped up, but work on this unit is slow- 
ing down and is not expected to continue for much longer than 
another year. At Aldermaston, a small mirror-type machine is be- 
ing employed, but the overall findings on CTR to date indicate 
that a more basic approach must be made. For this a new facility, 
Intermediate Current Stability Experiment, ICSE (see this month’s 
‘Worldview’) is to be built at the new site. 


Fuels 


During the year under review, the Operations Branch increased its 
output by more than 50% and by January, 1959, the millionth fuel 
rou had been produced at Springfields, where new processing 
facilities were brought into use. 
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As the uranium contracts expire between 1962 and 1967, both 
the AEA and the CEGB expect that an excess of uranium will 
bring about a reduction in price. On present figures, a modern 
coal-fired station can produce power for between 0: 5d and 0+ 65d 
per unit, depending upon, location, with nuclear power costing up 
to 0+ 7d per unit ; by 1967/70, the nuclear costs should be reduc- 
ed to the lower range of current coal prices. 


AFA’s evidence is that Beryllium will prove satisfactory as a 
canning material. To achieve maximum economy, studies are be- 
ing made on the use of plutonium, especially in ceramic forms, 
and comparative cost assessments between slightly enriched 
uranium in ‘slow’ reactors and plutonium in ‘fast’ reactors. 


Radioisotopes 


Sales of isotopes manufactured by the Authority increased from 
£650,000 in 1957/58 to £800,000 in 1958/59, of which 60% were 
exported to fifty-five countries. A new irradiation service is pro- 
vided by the Wantage Radiation Laboratories, utilizing spent fuel 
elements. Already 20 miles of polythene tubing has been treated 
to increase its heat-resisting properties and many items of hos- 
pital equipment, including blankets, have been sterilized. 


Changes in organization 


The Industrial Group has been divided into two new groups - ‘De- 
velopment and Engineering’ and ‘Production’. 


THE DEVELOPMENT AND ENGINEERING GROUP takes over 
the Risley Project and Service Design Offices ; the Supply Ser- 
vices, except for chemicals, graphite and fuel element components ; 
the Engineering Section of the Industrial Power Branch, for de- 
sign, consultancy and technical collaboration ; the Research and 
Development Branch Headquarters ; the Works at Dounreay and 
Culcheth and the R & D laboratories at Works, except those for 
operating processes. The PRODUCTION GROUP absorbs the 
Commercial Section of the Industrial Power Branch, except for 
patents and licensing arrangements ; the Operations Branch Head- 
quarters ; the Works at Chapelcross, Capenhurst, Springfields, 
Windseale and Calder and the R & D laboratories at Works, con- 
cemed with operating processes ; Supply Services for purchasing 
chemicals, graphite and fuel element components. In addition, 
design offices will be set up at Works to carry out capital projects 
up to £50,000 in value, and a Fuel Element Inspectorate will be 
set up at Springfields. 


The Technical Policy, the Personnel and Administrative and 
the Finance and Accounts Branches, with that part of the Com- 
mercial Section dealing with patents and licensing arrangements, 
will be divided between the two new groups. The Boards of Mana- 
gement of the two groups are shown below. 


With effect from July 1, a new Branch, replacing the separate 
Group headquarters’ health and safety organizations, has been 
set up under the control of the Director of Health and Safety, Dr. 
A.S. McLean. The technical work of the new branch will be 
carried out by the Safeguards Division, located at Risley for the 
safety of reactors, plant and laboratories, and the Radiological 
Protection Division, located at Harwell ; associated with these 
two technical divisions will be an Administrative Division. 


The Authority has also, from July 1, restored to their technical 
Members executive as well as functional responsibility. ‘Ex- 
perience has shown that the separation of these responsibilities 
does not suit the particular circumstances of the AEA’ they say. 


BOARDS OF MANAGEMENT OF NEW GROUPS 


DEVELOPMENT & ENGINEERING GROUP 
Member for Development & Engineering 
Sir William COOK 
Deputy Managing Director 
P.T. FLETCHER 


Directors of 
rn 





Research & Development Reactor Engineering | Dounreay Finance 


H. KRONBERGER R.V. MOORE R. HURST | D.R. NEWMAN 
Engineering Works & Building Personnel & Administration 
H.V. DISNEY T.L. VINEY A.M.ALLEN 
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NUGLEAR SHIPS — three approaches 


With the aid of hitherto unpublished details and working draw- 
ings supplied by three of the British companies who are interes- 
ted in developing a reactor for ship propulsion (Worldview, June) 
Nuclear Power has prepared the following drawings and descrip- 
tions as a handy reference for these three widely differing types. 


PRESSURIZED WATER REACTOR 


Basically this Babcock and Wilcox design is similar 
to the one made by the American B & W for the mer 
chant ship N.S. ‘Savannah’ which was launched on 
July 21 and should be fully operational in a year’s 
time. Development by the British company has resulted 
in a power output 2% times as great (180MW to ‘Savan- 
nah’s’ 64) with only a 20% increase in size and none in 
weight. B & W state that a plant with guaranteed output 
could be at sea by the end of 1962 


Providing the necessary facilities for fuel element 
manufacture eventually become available in this coun- 
try, estimated cost is between 0+ 3 and 0+ 6 d/s.h.p.h. 
depending on the type. Two alternative fuel element 
designs are envisaged - uranium oxide pellets clad in 





Reactor history 

The application of PWR’s for marine purposes 
was started in 1952 by Westinghouse with the 
Carrier Vessel Reactor project study, CVR, for 
the US Navy. Leading to submarine reactor units 
was the STR Mark 1 land-based prototype and the 
first sea-going reactor was in the USS ‘Nautilus’, 
completed on September 30, 1954. Large power 
production was achieved with the Shippingport, 
Pa, project in 1957 and by July this year, the NS 
‘Savannah’, a passenger/cargo vessel with a 
Babcock & Wilcox PWR andthe USS ‘Long Beach’, 
a heavy cruiser, had been launched. Ten marine 
PWR’s are now operating and by 1961, thirty-six 
such reactors will have been completed and ope- 
rating in the US Navy. In the USSR the ‘Lenin’ 
icebreaker is nearing completion. The British 
‘Babcock & Wilcox has atechnical exchange agree- 
ment with the US firm, but actual building of a 
ship reactor would be carried out here. 











either stainless steel or zirconium. With the former, en- 
richment would be 4% and estimated burnup 5500MWd/t ; 
with the latter the figures would be 2% and 11,000. 
This is higher than the ‘Savannah’ design. 


Another interesting design change is the choice of a 
spherical pressure vessel instead of the ‘Savannah’s’ 
cylinder and a reduction in thickness - 2in. as against 
23/8-4in. Operating pressure is the same in both. Fuel 
loading is increased by 2 tonnes although the core dia- 
meter is only 4in. larger and the active height remains 
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the same. Overall coolant temperature rise is doubled, 
steam consumption increased by a factor of 2% and 
shaft horsepower by over 3. 

Main design parameters 
PERFORMANCE 


net output 65,000 s.h.p. 
reactor heat output 180MW 
wt. of complete plant 3000 tons 
CONTAINMENT 
spherical, dia. 42ft 6in. 
thickness approx 2in. 
REACTOR CORE 
diameter 5ft 6in. 
active height 5ft 6in. 
CONTROL 
material boron steel 
shim rods manual 12 
servo rods, manual or av’ -atic 12 
automatic control ensures re- 
actor power and maintains pri- 
mary coolant at 500° F average 
FUEL 
material U0, pellets 


7/16in. approx. 


v0, pellet dia. 
37, each of 220 rods 


no. of fuel element assemblies 


canning S.S. or Zr 
enrichment 4% with s.s. 
2% with Zr 
fuel charge 9 tonnes (approx. } 
endurance 500 days seagoing ser- 


vice at full power 
0-3 - 0-6 d/s.h.p./h 
20M W/tonne 
5S500MWd/t approx. 
11,000MWd/t approx. 


MODERATOR AND COOLANT 


eventual cost 

average rating 

burnup - s.s, core 
- Zr core 


type H,0 

average coolant pressure 1750 1b/sq. in. 

inlet temp. 248°C 

outlet temp. 272°C 

pressure drop overall 60 1b/sq.in. approx. 

pumping power 1800 h.p. 

flow 12 million Ib/h 
STEAM 

pressure (sat.) 410 Ib/sq.in. 

temp. 447° F 

evaporation 616,000 Ib/h 
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ORGANIG MODERATED REACTOR 


This reactor, designed by Hawker Siddeley Nuclear 
Power Co.Ltd., uses slightly enriched uranium dioxide 
fuel elements canned in stainless steel. Terphenyl is 
employed for both moderator and coolant and each fuel 
element bundle is separated into zones by a barrier 
tube. Mild steel would be used in the construction of 
the reactor vessel and primary circuit, and with the low 
system pressure involved a thickness of less than one 
inch is envisaged. 


Detailed studies of the OMR have been made on 
Hawker Siddeley’s analogue computer installation to 
show that it has a negative temperature coefficient 
under all burnup conditions. Main snag of this type of 
reactor is radiation damage to the moderator/coolant. 
Much work remains to be done on this but in the mean- 
time Hawker Siddeley have allowed a cost of reple- 
nishment of 0-07d a shaft horsepowerhour and expect 





Reactor history 


Early work on organic liquid cooled and modera- 
ted reactor systems was initiated by Atomics In- 
ternational and resulted in the OMRE being built 
at Idaho for the American AEC in 1957. From 
this experimental reactor, both land and marine 
power projects have been started. Building of the 
Piqua, Ohio, power station has begun and in 
March, 1959, Interatom, formed by Demag and 
Atomics International, started detailed work on 
an OMR for a 40,000 ton tanker. At the end of 
last June, a design project for a 60,000 ton dead- 
weight tanker was completed by AI for the AEC. 
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this to fall with increasing production of terpheny). It 
is proposed to counter any fire hazard by using nitro- 
gen-rich air in the reactor compartment. Fuel elements 
are made up of two sections to allow for end to end 
fuel cycling which could be arranged at intervals of 
one to two years to suit the operator. Future possibili- 
ties include beryllium canning, the use of plutonium 
enrichment, and a two-zone core. Coolant passed 
through the outer lower flux zone would be raised to a 
higher temperature than the rest and passed to a super 
heater. The company estimates that steam conditions 
of 710°F and 480lb/sq.in. and a.cycte-efficiency of 
24-8% could be obtained with this arrangement, re 
sulting in a 9% reduction of fuel costs for an increase 
of only 2% in terphenyl replacement costs. Higher heat 
transfer rates, possibly up to nucleate boiling, are 
also considered feasible, giving a 60% increase in out- 
put for a given size. 


Main design parameters 
PERFORMANCE 


net output 50,000 s.h.p. 

reactor heat output 173 MW 

cost of complete installation £1,500,000 

including development charges 

wt. of complete plant 2060 tons 
CONTAINMENT 

diameter 44ft 

overall length 6 Oft 
REACTOR CORE 

diameter Bft 3in. 

height 6ft 6in. 
FUEL 

material v0, 

enrichment 0-4%(2C ) 

no, of fuel element assemblies 650 (approx. ) each of 19 rods 

channel diameter 3in. 

channel pitch 3° 44in. 

canning S.S. 

fuel charge 22: 9 tonnes 


average rating 
average burnup 


7-5 MW/tonne 
10,000 MWd/tonne 


MODERATOR AND COOLANT 


type terpheny! + 30% polymer 

max. operating pressure 100 1b/sq.in.g. 

max. flow 30,500 gal/min 

circuit pressure drop 60 Ib/sq. in. 

total pumping power 1640 b.h.p. at turbine coupling 
reactor inlet temp. 295°C 

reactor outlet temp. 331°C 


cost of coolant make-up 


SECONDARY CIRCUIT 


0- 07 d/s.h.p/h 


total evaporation 
superheater outlet press 
” outlet temp. 


534,400 Ib/h 
295 |b/sq.in. abs. 
595° F 
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1 Core 
2 Fuel element support grid 
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STEAM COOLED HEAVY WATER MODERATED REACTOR 


Fuelled by slightly enriched uranium oxide pellets in 
stainless steel cans, this Vickers Nuclear Engineering 
pressure tube design employs heavy water as modera- 





Reactor history 
No reactor of this type has yet been built, thoug! 
the AEA is showing increasing interest. Vickers 


KEY 


| To header tank 
Helium on D,0 free surface in control tubes 
a... 6 hn ee nen 


2 Fuel charge tubes 


3 
= 


tor and a closed primary coolant circuit of steam with 
thermocompressor self-circulation anda separate steam 
circuit to drive the turbines. Control is by level chan- 
ges of moderator, and the reactor is scrammed by open- 
ing valves to let the moderator run out of the control 
tubes under gravity. Main future possibilities : beryl- 
lium canning, plutonium enrichment and open cycle 
operation. 


Nuclear Engineering, comprising Rolls-Royce, 
Foster Wheeler and Vickers Ltd, have been work- 
ing on the system for two years and are prepared 
to complete development from their own resources 
with the exception of fuel element testing and 
critical assembly work. The group’s existing 
association with Westinghouse should be useful 
here. 











Main design parameters 


lattice pitch 
calandria tube 


fuel channel barrier tube 


no. of moderator removal tubes 
moderator removal tube 


8 in. triangular 

Al alloy, 35/gin. i.d. 

by !in. thick 

s.s., 3+ lin. i.d. by 0+ 015in. 
thick 

147 

Al, 5+ 06 i.d. by 0- 030in. thick 


thermocompressor nozzle steam 

each thermocompressor nozzle 
steam flow 

each thermocompressor suction 
steam flow 

thermocompressor suction steam 

thermocompressor discharge 


PERFORMANCE moderator circulation rate 138lb/s 
herd oC 
net output 50,000 s.h.p. 7 pond ae 
reactor heat output (nominal) 1SOMW 
at full main engine power 160.5MW REACTOR COOLANT 
at half main engine power 82.5MW 
core life, full power 75,563MWd type esteem (H,0) 
half power 76,656MWd mean — pressure ‘ , a 
af pressure drop in coolant channe sq.in. 
wt.of complete plant ammo tone reactor total steam flow 1- 74 x 10° Ib/h 
REACTOR CORE reactor coolant inlet temp. 260°C 
Aienstes 10ft sie ” outlet temp. 520°C 
height 10ft max. channel steam velocity 180 ft/s 
calandria tank inside dia. 10ft 4 in. PRIMARY STEAM CIRCUIT 
inside height 10ft 8 in. : 
no. of fuel channels 186 circulators 2 thermocompressors 


1800 |b/sq.in.abs., 650° F 
212,300 Ib/h 


657,820 Ib/h 
570 1b/sq.in.,496 °F 





heat barrier gas helium steam 640 1b/sq. in. abs. (approx) 500°F 
feed pump 2, 100% turbine driven 
REFLECTOR auxiliary feed pumps (capacity 
radial D_O(nominal) 2in. axial D_0(nominal) 6in. 7% approx.) 2, electrically driven 
2 2 steam flow to secondary steam 
. H,0 6in. * H,0 (combined with generators 2,212,300 
structure cooling) nominal minimum feedwater pressure (on 
FUEL feed pump suction) 525 1b/sq.in.abs. 
live steam feed heaters 
material U0, pellets feed inlet temp. 340°F ) 
density 10g/cc feed outlet temp. 350°F ) neanel 
U-235 content approx. 1+ 7% 
-no. of fuel rods per element SECONDARY STEAM CIRCUIT 
assembly 19 : pressure 420 Ib/sq.in. abs. 
U0, pellet dia. 0+ S0in. temp. 850° F 
length 0+ 75Sin. flow 2,212,400 
canning material S.S. 
” thickness 0- 010in. Physics for Hot Clean Core 
active fuel rod length 10ft etna f p n € Kk & oe 
we 6 US, gee cinent cocenly SE tubes full 0+ 8576 0- 8723 1- 5963 1- 0225 1- 2212 1- 1345 
total wt. of UO 13-6 tonnes unieutes 
wt. of fuel element assembly tubes empty 0° 8602 0- 7921 1- 5963 1- 0225 1- 1122 0- 9214 
(including standpipe plug) 2001b 
fuel element max.surface temp. 680°C initial conversion factor (average 
- ” ’? centre temp. 1700°C at start of life) 0-53 
average conversion factor (over 
MODERATOR one core lifetime) 0+ 52 
type D,0 axial form factor 1-48 
quantity in tank (control tubes radial form factor (start of life) 1-17 43 
full) 50,0001b average thermal flux in fuel 2-12 x 10 
quantity in external circuit 50001b (estimated) average thermal flux over all - 
heat production in moderator 10- SMW core materials 4°19x 10 
80 NUCLEAR POWER August 1959 











AW ISWUINY ) 233049 AYGSGt GAMVG GVSIVIIN ‘“AMVIGAGUY 
IMS ‘NOGNO1 ‘¥3LSNIWLSIM ‘AVMAGVOUS 


*p3] Sursveursug ueajonyy sua%21A Aq 


HOLOVAH dIHS 
031009 WV3LS GILVHAIGOW Od 


-LLINNIG*T 


© wo 


aY¥OD HONOYHL NOILIAS 


auiqing 03 sadid ‘eip ‘ulg 
40}849Ua3 weays Asepuoras 
swnap ways 

sdwnd 03 aaug 

sadid paay 

4a7/W0U0d3 

aajea Burjejos: “ui g) 

duind 31439a)3 

$42]00> Of g 

sdwnd ofg 

40ssasdwio> ow4ayy 

[SSAA ysneyxa uo} 
4asuapuo> dwing 

Saajea Burjejosi “uig) 

420} Aly 

ss0}e4auad weays Asewiig 
quawurejuo) 

4300) JuawulezU0) 
4adaey) 

40}28ay 

O° H 31N2412 Busjoo> 4032204 
$aqn} jo4}U0) 

0*q 3102412 Busjoo> sozesapoy 
(9,07S) 4,046 3990 weays 
piageip wniuswnyy 

0*q@ jo43u0) 

Ajquiasse juawaja jany 

O°H 403229494 

rie miviwuniy 

09%) 4.005 39/4} Wears 

S9qQN} [O43U02 Ul a>repNs 9945 O'g UO WN 
$aqn3 aB4ey> jany 

AUR. sapeay of 


Aa» 


-AaAmMToereoe 

















Expert opinion is that containment technology is 
still not good enough to build power reactors near 
towns, writes our special correspondent from Rome 


Siting and safety of nuclear plant 


— a report on the CNRN conference 


The broad pattern which gradually evolved in the 
papers on siting and safety can be summarized under 
three headings : 


1, The problems associated with the provision of 
reactor containment 


2. The problems of identification and effect of fission 
product release from containment 


3. The choice of suitable sites on a practical basis 
to fit in with the conditions peculiar to individual 
countries. 


The opening paper, by Clifford Beck of the USAEC 
(1), clearly anticipated this pattern of interest. He 
suggested that present reactor studies on the high-rat- 
ed reactors should pay particular attention to the events 
following loss of coolant flow or loss of coolant ; in 
most situations this results in partial or total core 
melt-out. The protection must be provided by a con- 
tainment in these types of reactors and the containment 
problem is then specified as being adequate to contain 
the total energy from the pressure coolant system and 
from any chemical processes that subsequently develop. 


Dr. Beck discussed three possible routes, currently 
being studied in the USA, which may ease the con- 
tainment problem in the future. The first follows a 
detailed examination of the possibility of pressure re- 
duction by condensation of steam. The second consid- 
ers the release of the first pressure peak by venting 
from the containment space, assuming that during this 
first interval of time there has been little fission 
product contamination. The first release of pressure 
would then be terminated at an appropriate time by 
shutting isolating valves provided on the vent lines. 
The third scheme is one of a chemical clean-up of the 
gases and vapours in the containment space, or at the 
point of blow-off, by absorption or scrubbing systems. 
Dr. Beck did not follow these lines in detail nor 
suggest the degree of confidence that might be placed 
in them : they are at present proposals under conside- 
ration and we must wait for some time before we see 
the application of these to reactor systems. 


A paper by M.F.R. Belot of the Belgian Bureau 
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d’Etudes Nucleaires (2) reported problems and studies 


of the containment for BR2 and BR3. It was particularly 


interesting to hear of the detailed steps taken for test- 
ing the containment leakage, including some details of 
the measurement of pressure and temperature in the 
containment : for the latter, a long copper strip was 
used, The leakage rate from these containments was 
approximately 0-1% per day, although this might be 
even lower but would be difficult to assess with any 
accuracy. Belot also reportedon extensive strain gauge 
tests carried out during the pressure testing of these 
containment vessels : from 100 to 150 gauges were 
applied to selected points. The information obtained 
from these tests indicated that the design had been on 
the cautious side and that there could be relaxation 
either in thickness, if that were so chosen, or in the 
standards of construction, such as the specification of 
shape and accuracy on the overall dimensions. For the 
identification of leaks in such containments, Belot 
still recommended the soap bubble test as being the 
most effective. 


Underground containment looks promising 


For some years there has been interest in under- 
ground containinent, particularly in countries such as 
Sweden and Switzerland. Dr. Leardini of Societa 
Adriatica di Elettricita (3) reported leakage tests on 
an underground cavern which had been prepared as a 
war-time air-raid shelter by blasting in an area of 
Dolomite rock. The cavern was sealed off with double 
air-lock doors which were shown to be substantially 
pressure-tight. The first pressure tests carried out on 
the cavern itself showed extensive leakage. Successive 
steps were thentaken to sealup the cavern by pressure 
grouting and other surface treatments. After successive 
and reasonably extensive treatments, a degree of tight- 
ness was achieved which gave an exponential half-life 
on leakage rate of 20 days, It was considered that this 
might be adequate for certain types of installations ; 
on others, an interna] sheeting would be necessary. On 
cost factors a paper from Switzerland (4) suggested that 
for certain types of plant the cost of underground con- 
tainment need not add appreciably to the overall cost 


NUCLEAR POWER August 1959 








— wT ee = alUmTTlUlhCUr 


-—- 


_— «(Ow 








installation. This paper also considered the absorp- 
1 of fission products on clays and showed that 
yntium and iodine in solution can be absorbed 
cessfully in laboratory tests on certain types of 
1y. However, no work was published on the absorp- 
n of fission products released in vapour or gaseous 
ite, and it would not be possible to deduce from the 
paper as presented whether fission products in gaseous 
vapour phase would be absorbed appreciably by 
penetration through rock fissures. 
Radiation dose limits need standardizing 
Various implications of fission product release were 
considered in several papers (5, 6, 7, 8). In general, 
they came to the conclusion that adequately contained 
reactors need not lead to a hazard to the public at 
some distance from the site. Various weighting factors 
were placed on the importance of release of strontium, 
caesium and iodine, and it was particularly noticeable 


Bhit-macliiisasiles 


The sixth International Congress on Electronics 


and Nuclear Physics was held in Rome from June 
16-20. Organized by the Italian CNRN, delegates 
from the USA, France, Israel, Germany, Switzer- 


land, Belgium, the UK, and Sweden presented a 
total of 75 papers. Three days of the five were de- 
voted to siting and safety of nuclear power plants 
which we cover here ; the remaining time was 
spent on applications of nuclear energy in che- 
mistry and biological research, the chemistry of 
radiation, and economic factors. 


that the standards for acceptability of dose from iodine 
varied considerably in these papers. In those by Storrer 
and Bruchner it seemed that a limiting dose of 1000 - 
1500 rad to thyroid had been taken, whereas Dopchie’s 
paper was based on 200 rad and Fletcher and Farmer 
used a figure of 25 rad in accordance with recently 
published recommendations of the British Medical Re- 
search Council. It would be very helpful for the wide 
technical interests in reactor safety and siting if autho- 
ritative international figures were given for these 
emergency limits. 


[he two papers dealing with siting in a definitive 
manner were those by Beck(1) and Farmer and Fletcher 
(8).The former summarized the proposals which were 
tabled in the Federal Register of the US on May 23. 
This relates to considerations now being given by the 
AEC to a regulatory amendment establishing safety 
criteria for reactor sites. The proposal runs : ‘For any 
power or test reactor, a minimum exclusion radius of 
the order of one-half to three-quarter mile may be 
required.’ The distances refer to an exclusion area 
under the complete control of the licensee. It was also 
Suggested that power and test reactors should be 
located so that population density in surrounding areas 
outside the exclusion zone is small, It is usually de 
sirable that the reactor should be several miles distant 
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from the nearest town or city and for large reactors a 
distance of 10 - 20 miles from large cities. The British 
paper quoted criteria which, inter alia, have been used 
for the siting of reactors in the United Kingdom, namely 
that few people should befound within 500 yards of the 
site, not more than 500 people living within 1% miles 
in any 10° sector round the site, and no centre of 
population with more than 10,000 inhabitants should 
be within 5 miles. The paper analysed the results 
following a limited escape of iodine and, using the 
MRC recommended emergency limits, came to the con- 
clusion that these criteria are still largely satisfactory 
under the new circumstances but suggested modifica- 
tion in the second criterion, extending the sector to 
30° and reducing the radius to one mile. 

Other papers presented dealt with specific safety 
characteristics of reactors, such as two from America 
by Forbes (9) and Owen (10) on the safety of hetero- 
geneous and boiling water plants. Paper (11) discuss- 
ed the pattern of emergency organization that is re- 
commended to deal with an accident on a reactor site, 
based on lessonslearned from the Windscale incident. 


International flavour to siting problems 


In conclusion, it was felt that there is still room for 
considerable development in containment as reactors 
are inevitably moved nearer to centres of population, 
particularly if associated with marine projects. The 
problems lie not only in containment structure but in 
identification of the pressure conditions for which the 
containment should be designed and in the testing of 
the newly constructed container and in service during 
successive periods of years. The high standards of 
containment integrity now required - in the range of 
leak rate of 0-1% per day or less - demand particularly 
high standards in joints, glands, etc. It was also seen 
that the problems in siting reactors, whilst being 
essentially national, still have a pronounced inter- 
national flavour in the development of a pattern of 
general acceptability. 
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Semiconductors 


as radiation detectors 


by G.I. CRAWFORD, B.Sc., Ph.D. 


Senior Phy Sicist, Plessey Nucleonics Ltd 


Experimental work on this new technique is 
well advanced and Plessey Nucleonics will build 
a prototype instrument in the next few months 


The essential difference between a conductor and an 
insulator lies in the relative strengths of the forces 
acting on the outermost, or valence, electrons of the 
constituent atoms of the material. In a conductor the 
valence electrons are very loosely bound and only a 
small amount of energy is required to free an electron 
from its parent atom ; in fact the thermal agitation of 
the atoms is sufficient and, at normal temperatures, 
there are always free electrons in the material. These 
electrons move in response to any applied electric 
field and the resulting movement of charge provides 
the current which may be observed by external measure- 
ment. In an insulator, however, a much larger amount 
of energy is required to release the valence electrons 
and none are normally free. Thus no charge carriers 
exist in the material and no current flows if an electric 
field is applied. If the field is increased sufficiently, 
of course, a value is reached at which electrons are 
freed by the action of the electrical forces, and the 
insulator breaks down. 


Nature of semiconductors 


A semiconductor is, simply, a material in which the 
binding forces are intermediate between those associa- 
ted with conductors and insulators. Thus in a semi- 
conducting material there are a small, but significant, 
number of conducting electrons whose number increas- 
es with the temperature of the medium i.e. a semicon- 
ductor has a negative temperature coefficient of 
resistance, since its ability to pass current in response 
to an applied electric potential increases with tem- 
perature. A conductor, on the other hand, has a positive 
temperature coefficient as a result of the increasing 
probability of collisions between the conducting 
electrons and the constituent atoms due to the increas- 
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ed thermal vibration of the atoms. This latter effect 
applies also to semiconductors but is less important 
than the increase in number of conducting electrons. 
The nature of the temperature coefficient of resistance 
is, perhaps, a more Satisfactory distinction between 
semiconductors and conductors than the value of the 
resistivity. 


The above discussion applies only to ideally pure 
materials and takes no account of the influence of the 
impurities which inevitably are present in real mate- 
rials. The effect of impurities is particularly important 
for semiconductors and, in fact, the control of the 
number and distribution of the impurities is a vital part 
of the technique of their manufacture. A germaniu 
atom for example, has four valence electrons and in 
pure germanium all are occupied in valence bonds with 
neighbouring atoms. If a small quantity of an element 
with five valence electrons, e.g. arsenic, is added to 
pure germanium, only four of its valence electrons can 
form bonds with the germanium atoms and the fifth re- 
mains very loosely bound and is, in consequence, 
easily released to become a conduction electron. Such 
an impurity, which easily donates conduction electrons, 
is known as a ‘donor impurity’. Since the charge 
carriers responsible for the resulting increase in con- 
ductivity are negative particles, the resulting material 
is known as an ‘n-type” semiconductor. 


'f, on the other hand, the impurity has but three 
valence electrons, e.g. gallium, there is an insuf- 
ficiency of electrons in the material and the vacancy 
at the impurity can be filled by the capture of any free 
electron ; such an impurity is known as an ‘acceptor’ 
impurity. The application of an electric field to a semi- 
conductor containing such impurities may cause the 
motion of valence electrons to fill the vacancies at 
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the impurities, so leaving other vacancies which may 
similarly be filled. Thus.a current flows which may be 
regarded as a motion, against the field, of the vacan- 
cies, which are normally referred to as ‘holes’. The 
analysis of the effect is, in fact, simplified if the 
current is imagined to be carried by the ‘holes’, which 
are regarded as being positively charged particles, 
rather than by the electrons. Materials in which con- 
duction is so effected are known as ‘p-type’ semicon- 
ductors. Charge is normally carried by electrons in 
n-type material, by holes in p-type. If electrons or 
holes are introduced into the other type of material 
they are referred to as ‘minority carriers’. 


\ll radiation detectors rely on the ionizing properties 
of charged particles. When a charged particle passes 
through matter it undergoes many collisions, mainly 
with the orbital electrons of the constituent atoms, 
transferring a small proportion of its energy to each. 
(This energy, nevertheless, is usually sufficient to re- 
lease the electron from the atom). Detection is then 
accomplished by collecting the charge carried by the 
ions with the aid of an applied electric field, (as in 
an ionization chamber, proportional or geiger counter) 
by observation of the light emitted as electrons move 
between bound states to fill the vacancies (a scintil- 
lation counter), of the condensation of vapour on the 
ions (a cloud chamber), or of the blackening produced 

them in a photographic emulsion. The passage >f 
charged particles through an insulator or semico 
tor may therefore be expected to cause an increa 
the number of free electrons and hence to increase the 
conductivity of the material. In fact electron-hole pairs 
are created, and the subsequent motion of each deter- 
mines the possibility of using the material as a prac- 
tical radiation detector. 


Similar behaviour of insulators 


Though not strictly included by the title of this 
article, the possibility of radiation detection by ob- 
servation of conductivity changes in insulators is so 

ely related tothe similar use of semiconductors as 
ustify its discussion here. From the properties men- 
tioned in the previous two sections, one might deduce 
that an insulator should be an effective radiation de- 
tor. If an electric potential is placed across an in- 
lator, no current will normally flow. The passage of 
arged particle, however, will, by forming electron- 

» pairs, reduce the resistivity of the medium and 
current will flow. The electrons and holes move in 
)pposite directions in response to the electric field 

velocities which are the product of the field 
strength and a constant, known as the mobility of the 
tticle, which is greater for electrons than holes. 


1 practice such currents are observed to flow when, 
for example, diamonds are exposed to a source of 
ha-particles. However, the response of such a de- 
tector is less ideal than might have been expected. In 
rticular, there are wide variations in the outputs of 
different crystals and even between different regions 
a given crystal. These are caused either by im- 
rities in the chemical composition of the material or 
flaws in its crystal structure. The imperfections 
attract the charge carriers in the materials and 
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then trap them, thus reducing the flow of current. More- 
over, the presence of these trapped charges sets up 
local electric fields which further restricts the pas- 
sage of the carriers. The lower the applied field, the 
lower the drift velocity of the carriers and hence the 
longer they spend in the vicinity of each imperfection 
and the greater is the chance of capture. 


This ‘space charge’ effect can be reduced by heating 
the detector, by exposing it to light, by increasing the 
applied field or by applying an a.c. field. However, 
despite these attempted remedies, the output is still 
far from constant and it must be assumed that even in 
very good insulators there exist regions in which the 
conductivity is unusually high. In such a region the 
electric field gradient would be lower than normal, and 
the effect of irradiation upon such a region would be 
much less than in a region of relatively high field. 


The overall effect of these inhomogeneities is to 
reduce greatly the value of such materials as detec- 
tors. For although individual crystals may have good 


THE RESULTS 
Experiments in the UK, USA and 
semiconductors can be applied to measure 


USSR. show. that 
all types of 
. 


radiation 


Charged particles: Iigh intrinsic cficiens with n-p 
junctions 

Fast and slow neutrons: efticient indirect methods with an 

n-type coating on an n-p junction 


Gamma radiation: some success with single crystals or layers 


THE ADVANTAGES 


Direct reading system with small physical size 





properties, there seems little prospect of producing 
large numbers with sufficient uniformity of response to 
permit their use on a large scale. However, the nature 
of these deficiencies suggests a second class of 
material which also show prospect of providing suitable 
properties for radiation detection. 


How radiation is detected 


As indicated in an earlier section, the conductivity 
of semiconducting materials is strongly dependent on 
the concentration and distribution of impurities, either 
donor or acceptor. The great advances made in recent 
years in the manufacture of transistors stem mainly 
from improvements in control over the addition of such 
impurities to exceedingly pure semiconducting mate- 
rials. Thus one might well hope that the number of un- 
desirable imperfections can be sufficiently controlled 
to produce crystals with a more uniform response to 
radiation than the natural insulators. 


It has, in fact, been demonstrated that. semiconduct- 
ing crystals may operate as radiation detectors. How- 
ever, a wide range of output pulse sizes is still ob- 
tained when such crystals are exposed to mono-ener- 
getic alpha-particles. It is conventional to refer to the 
smaller pulses as the ‘primary current’ and the larger 
as ‘secondary’. The mechanism of primary current for- 
mation is believed to be the simple increase in con- 
ductivity, due to the release of free charge carriers by 
the radiation which has been discussed above. A 
plausible explanation of the secondary current may be 
based on the nature of the electrical contact made to 
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Counting characteristics of a p-n junction in germanium were 
examined with this circuit in the USSR by Airapetiants and 
Ryvkin (Fig. |) 
the crystal. If a soldered connexion is made, or if the 
contact is made by electrodeposition on to a ground 
surface, an ohmic contact is formed and no secondary 
current is observed. However, electrodeposition on to 
an etched surface results in a rectifying contact and 
irradiation in the neighbourhood of such a contact, 
which is biased negatively, results in the formation 

of large secondary pulses. 


It has been suggested (1) that the holes, which are 
attracted towards the negative electrode, may be trap- 
ped at the metal-semiconductor interface, and that the 
positive field due to the holes attracts electrons from 
the metal and, by lowering the potential barrier which 
normally inhibits their flow, permits them to pass into 
the crystal. The currents are large because each hole 
may permit the passage of very many electrons, and the 
duration of the current is relatively long since it is 


Results from the 
circuitabove showed 
this relation between 
pulse height and 
basic voltage (Fig. 2) 





equal to the lifetime of holes at the barrier before re- 
combination takes place. The pulse length for the 
primary current is dependent on the time taken for the 
electron and holes totraverse the crystal. The electron 
mobility is greater than that for the holes, and hence, 
the shortest pulses occur when irradiation takes place 
near the negative electrode. 


The secondary pulses produced in this way vary 
widely in size from crystal to crystal due, no doubt, 
to slight variations in the metal-semiconductor inter- 
face. However, another type of rectifying junction 
exists which may more easily be consistently manu- 
factured, i.e. the junction between an n-type and a 
p-type semiconductor, If the negative electrode is in 
the n-type region and the positive in the p-type, the 
crystal is so biased that little current will normally 
flow. 


It has been demonstrated (2) that a p-n junction in 
germanium may act as an efficient alpha-particle de- 
tector. In the experiments of reference (2) a rod of 
germanium was used which was 2 cm long by 1 mm 
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square, with a p-n junction of width 5 x 10°% cm in tie 
centre, normal to the length of the rod. The radiati in 
from an alpha-particle source was collimated by a 
rectangular slit placed parallel to, and above, tie 
junction to a width of 3-5 x 10°? cm at the cryst 
With ohmic contacts at the ends of the rod and negati e 
bias applied to the p-type..region, uniform puls>s 
were obtained for bias voltages in the range 0°3 ‘o 
15 volts ; the pulse height increased with increasi ig 
bias voltage but reached a saturation value at abc ut 
10 volts. The efficiency for detecting the incident 
alpha-particles was 100%, 


The disadvantage of this system lies in the nece s- 
sity to collimate the radiation since the overall « 
tection efficiency must therefore be very low, despite 
the 100% intrinsic detection efficiency for particles 
striking the junction. All particles of a given ener.y 
which strike the crystal at a distance from the junction 
which is less than the diffusion length of the minority 
carriers in that region produce equal current pulses, 
However, if the particles are incident at greater dis 
tances, a smaller number of current carriers reach the 
junction and a non uniform series of output pulses « 
obtained. 


Determination of detector characteristics 

This difficulty is overcome if the n-type region is 
made very thin less than the diffusion length f 
holes - and if the radiation is incident normal to the 
plane of the crystal on that region. In this case the 
upper limit on the sensitivity of the detector is given 
by the maximum area of crystal which can be grown. 
The characteristics of such a detector have been 
carefully determined (3). Figure 1 shows the experi- 
mental arrangement. A variable positive voltage V, 
was applied to the n-type region, which was exposed 
to the alpha-particles from a Po-210 source. The 
pulses developed across the resistor R were fed to a 
wideband amplifier whose output pulses were display- 
ed on an oscilloscope, in addition te being counted by 
a scaler. Figure 2 shows the variation of pulse height 
V with bias voltage V, for a fixed value of the resistor 
R. It is found that an increase in R leads to an in- 
crease in the output pulse height, but at the expense 


= 


Variation of *hresh- 
old bias with load 
resistors (Fig. 3) 


To) 1§ 


R megohms 


of an increase in threshold voltage Vip at which count- 
ing starts. Figure 3 illustrates the variation of V,, 
with R. 


The variation of signal-to-noise ratio with tempera- 
ture has also been studied. It is found that the signal 
varies only slightly with temperature but that the dark 
current is very temperature dependent. Thus the signal! 
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to 10ise ratio, already good at room temperatures, is 
excellent at lower temperatures, Table I lists some of 
the results found. 


T le I 








Temperature of Pulse size V Signal to noise 
| junction ratio 

f 

| 300° K. 35 mV 6 15 

4° 2° K., 2°2-3°2mV 50-560 

1° 5° K 2°9-3°5 mV 80 4100 








Gamma detection with cadmium sulphide 


The results sofar discussed have concerned particle 
bombardment of semiconductors. Much work has also 
been done on the sensitivity of certain semiconducting 
materials to gamma-radiation. Cadmium sulphide has 
most frequently been employed and will be used as an 
illustration in this section. Generally single crystals 
have been used, but it has also been shown (4) that, 
under certain carefully controlled conditions, poly- 
crystalline layers can be grown which have a larger 
surface area than normal single crystals and, in con- 
sequence, a higher sensitivity. With such a detector, 
of diameter 2 cm, operated with a bias voltage of 10V, 
currents as in Table 2 have been obtained, with a dark 
current (in the absence of radiation) of about 0- lya. 


Table II 





Radiation dose-rate Approximate current 





1°8 r/h 15 pa 
8 r/h 80 pa 

50 r/h 550 pa 
2000 r/h 10,200 pa 














Thus a very simple detection system, in which a d.c. 
microammeter is used as the measuring device, may be 
employed. 


The disadvantage of such detectors lies in the re- 
latively long time - up to tens of minutes - for the 
current to build up to its saturation value. (The cur- 
rents shown in Table 2 are measured at saturation). 
The time depends on the dose-rate, the crystal, and 
the previous history of the Jatter. Significant reduc- 
tions can be achieved by exposing the detector to 
gamma radiation or light before making a measurement ; 
a convenient method is to store the detector close to a 
radioactive source. 


Indirect techniques for neutrons 


Direct detection of neutrons has not as yet proved 
practical, but efficient indirect techniques exist, bas- 
ed on the use of a p-n junction as a charged particle 
detector (5). The charged particles are produced by 
the scattering of protons by fast neutrons, by fission 

-235 or U-238, for example, or by such reactions as 
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B-10 (n,a) L-7. A thin coating of the target material is 
applied to the n-type region of an n-p junction in 
either germanium or silicon, similar to those described 
in an earlier section, and the charged particles emitted 
when neutrons interact with this coating are detected 
as before. (For fast neutron detection by scattering of 
protons the optimum thickness of hydrogenous material 
is 1 mm), With counters of this general form, and of 
diameter of the order of 1 mm, sensitivities to thermal 
neutrons may typically be of the order of 10°? to 10°” 
counts per neutron per square centimetre. The higher 
efficiencies apply to thermal neutrons ; the lower to 
fast neutrons. These efficiencies compare favourably 
with those of the smallest conventional counters at 
present available. Such detectors have a negligibly 
low response to gamma radiation. 


It has been demonstrated (6) that the pulse heights 
obtained when a semiconductor detector is bombarded 
by charged particles are proportional to the particle 
energy ; the pulse height is not dependent upon the 
nature of the particle (7). An energy resolution of 3% 
for 5 MeV alphaparticles is possible, which compares 
very favourably with other particle detection techni- 
ques. 


The pulse length obtained from such detectors is 
generally long - of the order of microseconds. However 
the rise time may be very short (7) - below 3 x 10°9 
seconds - which permits the very accurate timing which 
is necessary for fast coincidence work and time of 
flight spectrometry. 


Small size the great advantage 


The most promising type of semiconductor for use 
as a radiation detector is an n-p junction in germanium 
or Silicon, which may be preferable at higher tempera- 
ture. Such a detector has a high intrinsic efficiency 
for the detection of charged particles and, with suitable 
coatings, may be used as a detector for fast or slow 
neutrons. For the detection of gamma radiation cad- 
mium sulphide crystals, or polycrystalline layers, are 
to be preferred. 


The principal advantage of these detectors lies in 
their small physical size which permits a spatial re- 
solution at least as good as that obtainable with foil 
techniques, with the great advantage over foil techni- 
ques of providing a direct reading system. 


Further development is required before the wide- 
scale use of semiconductors as radiation detectors will 
be possible and, at present, the possible extent of 
their usefulness is not clear. 
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Shell-Mex has produced a whole new range 
of oils and greases for nuclear use in 
Bradwell and future power station designs 


Developing radiation-resistant lubricants 


by H. C. O';CONNER, B.Sc., Pu.D., A.M.1.Mecu,E 


Lubricants Dept., Shell-Mex and B.P. Ltd 


When nuclear engineering became a reality, it was 
obvious that in some applications there would be 
fundamental new problems of lubrication. In their re- 
solution difficulties likely to arise in all civil uses 
of nuclear power had to be borne in mind, not only 
those forseeable in static nuclear power units. 


In the first generation of nuclear power stations we 
are concerned with low relative speeds and low sur- 
face loadings, but with the complication of high tem- 
perature, controlled atmosphere, and a radioactive en- 
vironment. Problems involving lubrication at elevated 
temperatures have been met in numerous applications 
in the past ; those involving an atmosphere other than 
that of air are less common, but some knowledge has 
been gained in the past ; those of lubricating in a 
radioactive environment were entirely new when work 
began at Thornton Research Centre in 1953, 


High flux tests in Bepo 


First the effect of radiation on hydrocarbon mineral 
oils was determined. In preliminary experiments (1) 
three oils of differing compositions were exposed to 
radiation in Bepo at a point where the flux was about 
101? n/sq.cm. Oi! temperatures during irradiation were 
between 60°C and 70°C. It was found that hydrocarbon 
oils crosslink and increase in viscosity to varying ex- 
tents according to the composition of the oil (Fig.1). 
Oil A, a paraffinic solvent extracted Brightstock of 
relatively high molecular weight, was solid after a 
total dosage of 1-8 x 1018 n/sq.cm. Oil B, a paraffinic 
solvent extracted distillate of lower viscosity than A, 
suffered an increase of kinematic viscosity of 2620% 
after having receiveda dosage of 1+ 77 X 10 n/sq.cm. 
Oil C, a solvent extract of a naphthenic distillate con- 
taining about 92 w/o of aromatic compounds, suffered 
a 340% increase in kinematic viscosity at 1-77 X 10 
n/sq.cm total dosage. 


The stability of aromatic materials in general under 
nuclear radiation has in fact been demonstrated before 
(2), and it has been shown that there is a significant 
decrease in the viscosity change during irradiation 
with increasing aromatic compounds. It has also been 
shown that oils of high viscosity and molecular weight 
are less stable to the effects of nuclear radiation than 
lower viscosity materials. 





In addition to the investigations using Bepo, sepa- 
rate experiments involving bombardment of oils with 
fast electrons and gamma irradiation from a cobalt-60 
source were conducted in order to obtain some cor- 
relation between effects of different types of radiation 
on mineral oils. As a result it was found that increase 
in viscosity provided a convenient and effective 
measure of radiation damage, 


The isolation of oils with high stability to radiation 
was only the preliminary step : any lubricants used in 
irradiated environments must still function adequately 
as lubricants and must not deteriorate in use through 
any other cause. In addition, the use of oil, particu- 
larly in such members as anti-friction bearings, in- 
volves the provision of elaborate sealing to prevent 
its escape into areas where contamination would be 
undesirable. It was therefore necessary to produce 





5000 
OilA Oil B OIC 4000° 
o x~ @® : 
After irradiation in & < | 
Bepo, three hydro- *$ 7° 
. =O 
carbon oils showed $9 
s~ 
wide differences in £5 2000! 
stability (Fig. 1) es 
_ . 
Sa 
S$ 1000} 
P90 os 10 1s 20 «2s 


dosoge—neutrons/cm’s/O” 


Suitable greases and to test both oils and greases to 
ensure that they possessed adequate lubrication pro- 
perties, 


Greases based on metallic soaps could be described 
as oi] bound in a matrix of soap crystals. Quite the 
most superior grease now in common use is that in 
which the soap is lithium hydroxy-stearate. Irradiation 
experiments on sodium and lithium-based greases in- 
dicated a significant breakdown in the soap structure. 
This was evidenced first by a softening of the grease 
and then, as the total dosage increased, a hardening. 
It was found necessary to employ inorganic gelling 
agents in order to overcome these difficulties. The 
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ases thus produced were known to be capable of 

istanding high radiation dosage without deteriora- 
tion. It remained to demonstrate their ability to lubri- 
cate adequately at elevated temperatures and in an 
sphere of carbon dioxide at about 10 atmospheres 
;sure, 


litable testing rigs in which carbon dioxide pressure 

{ temperature could be controlled were built and the 

lities of the greases proved (see Figure 2), As a 
fina] demonstration a rig was constructed which en- 
abled a grease-packed roller bearing running in a 
carbon dioxide atmosphere at 150°C and 150 Ib/sq.in. 
t e lowered into Bepo. 


Range of oils and greases developed 


[he general development has resulted in a range of 
ricating oils of different viscosity. suitable for use 
t radiation dosages up to 1-6 X 10 n/sq.cm., It has 
proved possible to incorporate additives with some 
oils in order to confer special properties. A good 
example is the inclusion of anti-rust, anti-foam and 
anti-oxidant compounds in an oil for use in hydraulic 
systems. Radiation dosages up to 1-0 X 10 a sq.cm 
can be safely applied in this case. 


Of radiation resistant greases developed, the most 
lvanced in properties of radiation resistance shows 
change in physical propertjes after exposure to a 

; Bala |: 
radiation dosage of 1-8 X 10. _n/sq.cm and has ope- 
rated successfully for over 5500 hours in a 20 mm ball 
bearing test rig running at 1500 rev/min in a carbon 
dioxide atmosphere at 150°C and pressure of 150 


lb/sq.in. 


Applications in Bradwell machinery 


In the control rod actuators, parts to belubricated in- 


clude anti-friction bearings and seals. As neutrons 
are effectively shielded, the radiation in the control 
rod mechanism will be principally gammas derived from 


the steel chain by which the contro] rod is suspended. 
[his chain is exposed to pile radiation when the con- 
trol rod is fully lowered and on retraction is wound on 
to a drum within the mechanism, thus providing a 
source of gamma radiation. The mechanism contains 
carbon dioxide at 150 lb/sq.in, and the temperature is 
not expected to exceed 100°C. The speeds during 
normal operation are very low but during emergency 
shutdown bearings can reach a peak of 3000 rev/min 
for short periods, Because the mechanisms are in the 
coolest position in the reactor it is possible that con- 
densation will occur and protection against possible 
corrosion is necessary. An operational life for the 
lubricant of the order of four years is envisaged. 
This application does not call for an extremely high 
radiation resistance from the lubricant and Shell 
\PL 701 is used to pack the bearings and seals, 


[he position of maximum radiation in -the charge 
machine is adjacent to the magazine. Here most of the 
radiation is in the form of gamma rays from used fuel 
elements, The maximum dosage in the region of the 
valve near the base of the machine is estimated at 

ut 1+ 3 X 10° rads per year, Maintenance operations 
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In these rigs 20mm bore ball bearings are tested at 1500 rev/ 
min in carbon dioxide at 150 C and 1501Ib/sq.in. (Fig. 2) 


can be carried out at intervals of three months and 
the lubricants used will be required to withstand about 
3 X 10 rads without deterioration. 


In most positions it has not been necessary to apply 
lubricants with extremely high resistance to damage 
by radiation. However, where grease-lubricated bear- 
ings are in a position which is irradiated, Shel] APL 
701 is used for packing. These positions occur in the 
element hoist drive, where the grease is also used in 
a small bevel gearbox, in the sealed bearings of the 
weighing mechanism, in the service hoist and turret, 
and in vertical shaft bearings of the chute headboxes 
and radius gear. Thereafter, in the transfer carriage, 
basket crane and coffin crane it has not proved neces- 
sary to use a special radiation resistant grade. 


In each gas circulator a carbon dioxide mass-flow of 
903 lb/s during normal operation is expected. Normal 
speed will be 3000 rev/min,static inlet pressure 139. 9 
lb/sq.in. absolute and outlet pressure 147+5 1b/sq.in. 
absolute. The static outlet temperature wil] be 180°C. 
Two independent driving means are fitted - a motor 
capable of driving the circulator at 20% speed, and the 
main drive capable of driving from 20% to 110% normal 
speed. Squirrel cage induction motors supplied from 
auxiliary turbogenerators are used. 


Radiation in the system will be low. The lubricant 
is required for shaft bearings, driving motors, and as 
gas seals, Thus the oil used must be of similar stan- 
dard to turbine oil from the point of view of oxidation 
stability and corrosion resistance, and in addition 
must have a very low gas solubility and vapour pres- 
sure, The oil to be used at Bradwell - Shell APL 729 - 
was originally developed for Calder Hall. 


For anti-friction bearings, gland packings and other 
grease-lubricated components in the butterfly valves of 
the main gas circulating system, the requirement again 
is for a grease unaffected by high temperature and 
pressure of carbon dioxide, and radiation resistant : 
again Shell APL 701 was used. 
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From now on work on industrial 
nuclear power generation up 
to the small prototype stage 
will shift from Harwell to 


AEE 
Winfrith Heath 









































































ust beyond the roundabout in the — 
orezground is the zero energy section assem! 
with the single storey administration ote 
»lock and Reactor Hall No2 complete. 
3eyond these is the Central Technical b 
tate emmaeeaetiemene When the first of the European teams for the Dragon O 
‘ight) the General Services Building project (April p102) arrives at the Atomic Energy Es- V 
alien —— Groep tablishment, Winfrith, in September they will join many ui 
other newcomers to the 700 acre site. The High Tem- v 
perature Reactor Division from AERE Harwell will be 
already established and over the next few months k 
nearly all the physicists, mathematicians and en- s 
Right. A system of valves and by- gineers at Harwell who are directly involved with y 
passes is used in Zenith to control ‘ p : . 
core and reflector temperature basic work on the industrial generation of atomic f 
power will move there. In eighteen months the AEA E 
has created a new establishment from a tract of marshy < 
heath and NUCLEAR POWER recently went to see the a 
dain lines of Zenith (be'ow) are (1) , results of their work. t 
eactor vessel (2) control rod mech- I 
nism (3) nitrogen supply to reflector Le | £M5 spent so far 
ieregen “ner aay” Bs ant } acl ] About 200 acres of the total 700 are being developed 
7) nitrogen circulator (8) nitrogen t initially by the main contractors, the .Turriff Construct- t 
wurification plant (9) nitrogen gas rah ia ion Corporation. Six possible reactor sites are arranged | 
volder (10) waste heat ventilation ' si bie . 
ystem. Above the reactor are (13) Ps | | round a central complex of buildings, the main ones of C 
oncrete block shield roof (14) steel 4 which are two zero energy halls (one finished), the r 
cess to dome. (16) hued tretay an if lied pcr ~_— offices, almost completed and pers 
oors Lae. 1 DG: pied, the general services building, containing a ‘ 
72,000 sq. ft workshop (completed), the central tech- t 
ema. ae nical building and the Apprentices School (operating). ¢ 
i “ Other major buildings still to be erected are a health t 
a physics building, a medical centre, space for the con- f 
trol and instrumentation work, a building to house a é 
y Mercury digital computer, and offices for the Dragon é 
| project. ‘We have spent about £M5 so far’ said D.W. n 
Fry, director of the Establishment. ‘The order of i 
capital investment when the site is fully developed q 
might be of the order of £M20-30 and we expect to t 
have 2000-2500 people working here’. Collaboration é 
with the AEA’s northern groups will be close, and ties 
a | with industry will be signalled by the arrival of BICEP ; 
‘ British Industrial Cooperative Exponential Programme 
in a few month’s time. f 
The main aims of Winfrith were summarized by Mr. ! 
Fry under three heads : (1) to lower capital costs and ; 
improve the efficiency of the gas-cooled graphite- : 
moderated reactor, (2) to develop ways of using pluto- ; 
nium as a fuel, and (3) to study reactor systems to ; 
operate on a low load factor, including propulsion ; 
systems, This will mean a broad front of basic work ; 
on light and heavy water-moderated systems - including 
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THE BEGINNING. Properties of fuel 
elements for Zenith were investigated by 
assembling them in a cylindrical exponential 





stack and measuring flux distribution 


boiling water reactors and steam-cooled systems - and 
organic liquid moderators, leading to selection of ohne 
which could be carried through to the reactor experi- 
ment stage. The reactor experiment or smal] prototype 
will mark the limit of the AEE’s work. 


Experimental installations to be built will include 
hot contained exponential assemblies and a reactor 
source (now being designed) to drive them. Besides 
Zenith, the zero energy high temperature reactor, a 
further zero energy assembly will be built, and a Race 
analogue computer is already being used for dynamic 
studies of the operational behaviour of possible re- 
actor systems. In the immediate future the other half of 
the Zenith building will be used for a mock-up of the 
Dragon core to investigate loading and unloading etc. 


The first nuclear research tool to be operated was 
the Zenith exponential experiment - a sub-critical cy- 
lindrical assembly of fuel elements mounted vertically 
on a graphite pedestal. The flux is generated by four 
radium beryllium neutron sources in the pedestal and 
falls off exponentially with height. The elements them- 
selves are graphite sleeves packed with dis¢s of 
thorium oxide and uranium oxide (93+ 5% U-235) of the 
order of 1/8in. thick and graphite pellets which can 
be rearranged in the sleeves to investigate the pro- 
perties of different core loadings for Zenith. It takes 
about a month to change from one pattern to another, 
and five have been tested so far. Neutron flux measure- 
ments are made with boron trifluoride counters lowered 
into the gaps between elements, and with metal foils. 
The flux levels are low enough to allow the elements 
to be freely handled, and a metal sheet round the 
assembly gives sufficient shielding. 


Zenith completed 


Meanwhile the General Electric Company has com- 
pleted Zenith, which will be rented to the Dragon pro- 
ject to check the reactor physics design calculations 
being done for the 20MW reactor experiment. Testing 
and commissioning has already begun but the team 
must tread warily in view of the research reactor’s 
high temperature and novel design and it may not go 
Critical before the end of the year. In the past, experi- 
ments to study power reactor designs have been carried 
out in zero energy reactors operating at room tem- 
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INSIDE ZENITH. Control rods and flux measuring 
apparatus line the inside of the top face of the reflector. 
Over these can be seen the top of the reactor vessel itself 


perature ; although this is satisfactory for modest 
temperatures, the degree of extrapolation involved in 
assessing the behaviour of high temperature systems 
is unacceptable and Zenith has been built to operate 
under temperature conditions similar to those expected 
in a high temperature power reactor. The core con- 
sists of fuel elements arranged in the same manner as 
those used in the exponential experiment, though the 
elements differ in that the ends are made of solid 
graphite. These and a 3ft thick graphite annulus sur- 
rounding the fuel form the reflector. 


Nitrogen gas is circulated through the core from an 
external circuit mounted in a pit beneath the reactor 
vessel. It is heated by a 250kW heater on entry to 
raise the core temperature to 800°C and at the top of 
the core the hot nitrogen is mixed with cooler gas be- 
fore passing through the reflector. A system of valves 
and by-passes in conjunction with thermocouples en- 
ables temperatures to be accurately controlled in each 
and reflector temperature is kept below 400°C. At 
these temperatures it is most important to maintain the 
purity of the gas and separate by-pass circuits are 
used for continuously purifying part of the gas and for 
analysing it for oxygen, carbon monoxide and carbon 
dioxide. The reactor itself will be operated at a maxi- 
mum of 100 watts - a negligible amount in comparison 
with the energy used to heat the core. The instruments 
used in studying the core are placed at the inner edge 
of the reflector and a ring of thirty control rod holes 
surround the core. The operating power is sufficient 
for the nuclear physics measurements and is suffi- 
ciently low to avoid inducing such high activities in 
the fuel that rearrangement of the core would be diffi- 
cult to carry out. 


The size and shape of Zenith are almost the same 
as those of the proposed 20MW reactor experiment. 
Work on contro! problems, temperature coefficients and 
critical sizes will be of immediate application while 
measurements of neutron spectra and effective cross- 
sections will improve calculations of such effects as 
fission product absorption which cannot be observed 
directly in Zenith. When this work is completed the 
reactor will be used for research in connection with 
the Authority’s long term research programme on high 
temperature systems. 
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2. fo Saat A 
OUTLET TO THE SEA. Five miles 
away from AEE divers are blasting a level 
along the sea bed to lay these effluent pipes 
up to two miles out from the coast 
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Experiments on Doppler broadening 


A tendency to increased Doppler coefficient of uranium 
metal bars with decreasing diameter has now been ob- 
served experimentally by V.G. Small of AERE (Report 
R/R 2774 - ‘An experimental determination of the in- 
crease with temperature of the resonance absorption 
in uranium and thorium’). Since Doppler broadening 
leads to a decrease in the resonance escape probabi- 
lity, p, and hence to a negative reactivity contribution 
to the temperature coefficient of a thermal reactor, 
knowledge of the Doppler coefficient of the fuel is of 


cillator measurements, so it was decided to compen- 
sate this with U-235/aluminium alloy in order to reduce 
the effects to within the practical limits of *1+5em?, 

The furnace consisted of an aluminium tube 13 in, 
long and 2'4 in. in diameter with welded aluminium 
ends. An inner aluminium tube, located centrally in 
the 2'2 in. tube at the top and bottom by stainless 
steel rods, had a 40ohm nichrome heater wound on it, 
which was insulated with mica. Various samples up 
to 1 in. in diameter were placed in this inner tube and 






































Coefficient 
1 AS. Coefficient 
Bar s AS oe a including 1+ 2b 
diameter, Length, S/M Ori ~ — x \t 1/v contribution 
in. in. cm \t excluding 1/v to 7 ri 
0+ 976 3 0+ 100 10+ 62b 1-89 4+24x10°* | (2-2420- 14) x 104 2-0x107° 
0-612 4" 0+ 147 12+ 27b 1+ 26 2+73x10% | (2+ 1740+ 22) x 104 2-0x10° 
0+ 543 3 0-169 12+ 96b 0+ 703 1-55x10* | (2+ 20¢0- 22) x 10° 2-0x 104 
0+ 543 414 0-165 12+ 84b 1-041 2-51 x 10° (2+ 4120+ 26) x 10°) 2+2 x 10% 
0+ 230 3 0+ 399 18+ 42b 0+ 170 6-10 x 10" (3+ 59+0+ 36) x 10° 34x10 
0+ 230 4") 0+ 376 7+ 95b 0+ 243 7-13x10°> | (2+ 9340-58) x 10% 2-8 x 10% 
Fig. 1| 


. , ° : 
Doppler change in resonance absorption per C rise 
in temperature for uranium bars of various S/M ratios, 


based on 0, = 2°81 + 24°7 /S/M excluding 1/v 


importance for temperature coefficient and safety con- 
siderations, This is especially so in the event of a 
sudden power surge, since then the temperature of the 
fuel rises much more rapidly than that of the moderator 
so that the fuel coefficient of reactivity is initially 
more important than the moderator temperature co- 
efficient. 

Using the Dimple pile oscillator measurements were 
made of the change in effective cross-section of the 
various samples as a function of their temperature 
which, after application of certain corrections, led to 
values of the Doppler coefficient. The bars were en- 
closedin an aluminium furnace and heated electrically, 
continuous temperature monitoring being achieved by 
means of an iron-constantan thermocouple. It was 
necessary to take steps to keep the moderator from 
becoming heated when hot bars were oscillated, since 
this would have produced a reactivity change through 
the moderator temperature coefficient. Radiative heat 
losses were reduced by polishing the inside of the 
furnace and evacuating it, the latter also serving to 
prevent oxidation of the bars at the elevated tempera- 
tures used, On account of the high resonance absorp- 
tion and low value of W (0+ 7) at the sample position, 
where W represents the relative importance of a fission 
neutron to that of a thermal neutron, both the uranium 
and thorium bars acted as marked absorbers. The total 
effective cross-section of the. bars and furnace to- 
gether was of the order 10 cm’ and too large for os- 
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located by means of smal] aluminium tube spacers, 
Thermocouple leads passed into a small hole in the 
end of the test sample and they were insulated by thin 
siliga tubes, It was found that with a pressure of about 
10 mm Hg in the furnace and an electrical heat input 
of 50 watts the temperature on the outside walls was 
about 80°C when the inside temperature was about 
300°C. Every effort was made to keep the absorption 
cross-section of the furnace as low as possible, and 
finally a cross-section of less than 4cm™ was achie- 
Fig. 2 
Inferred Doppler coefficient against S/M ratio (uranium) 
excluding 1/v contributionto the thermal cross-section 








40 | 
| 
i—_—" 
20 
7 
2 
mn 
‘ate i“ 
# er 
20 
Oo 
° | l - 
° OF oz o3 o« 


%m RATIO 


NUCLEAR POWER August 1959 





J 


vi = 


— 








i, Moderating materials were excluded in its con- 
uction to avoid giving rise to reactivity effects 
ich depended on the furnace temperature. 


\ Doppler coefficient was calculated for thorium 
n the expression 
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T = neutron temperature 


° 
tT, 293 K 
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For a uranium bar a similar expression was obtained 
assuming that the U-235 cross-section is temperature 
independent and the effect is only due to U-238. 

Results for uranium are shown in Fig. 1 and a graph 
of inferred Doppler coefficient against S/M ratio for 
uranium metal bars is shown in Fig. 2. This shows a 
tendency to increasing Doppler coefficient with in- 
creasing S/M ratio. 


Effects of radiation on TV camera components 


Good progress has been made in developing compo- 
nents for TV cameras which can withstand radiation 
levels inside a reactor core, but much still remains to 
be done. A summary of the present position was in- 
cluded in a paper on ‘The application of closed circuit 
television in the nuclear industry’ by P. Barratt and 
I.M. Waters of Pye Ltd, read to the Brit. IRE conven- 
tion at Cambridge in July. Their table illustrates the 
wide variety of effects which can occur and the lack 
of uniformity in the doses at which they become sig- 
nificant. Rules for the designer to remember include : 


(i) Components used should not contain elements 
with high absorption cross-sections 


(ii) Where structural strength is required, metals 
should be used, remembering that iron, cobalt, 
etc. become highly active, and aluminium is, in 
general, most suitable 


(iii) Undue confidence should not be placed in the 
insulating properties or mechanical strength of 
many plastics 


(iv) The use of air-gaps for insulation should take 
into account the ionized state of the atmosphere 
in the equipment, which is the result of irradia- 
tion 


(v) Materials should not be used which evolve 
corrosive substances under irradiation 


(vi) The dimensional changes of some irradiated 
materials must be allowed for by increasing 
tolerances 


(vii) The use of magnetic materials containing cobalt 
is undesirable because the induced activity has 
a long half-life. Solenoids may be used to pro- 
duce magnetic fields, or electrostatic focus em- 
ployed where applicable. 


These are not exhaustive rules, and for a given 
application it is desirable to examine every component 
which is to be used by preparing a statement of every 
element it contains, It is then relatively easy to pre- 
dict qualitatively any unfortunate effects. The results 
of such analyses are often surprising : many compo- 


NUCLEAR POWER August 1959 


nents contain considerably more than ten elements in 
significant amounts. 

In some cases it is necessary to allow for a charac- 
teristic of radiation damage which complicates the ‘in- 
tegrated dose effect’. This is the ‘rate effect’ - changes 
defined by the magnitude of the incident flux and 
existing only while the radiation flux persists. On re- 
moval of the flux, the property magnitude reverts to a 


EXAMPLES OF RADIATION DAMAGE IN ELECTRONIC COMPONENTS 
AND MATERIALS 





Component or Radiation Dose 


material or Flux Radiation Damage 





17 -2 
CAPACITORS - 10 _ mcm ~ approx. Failure due to gas evolution 
electrolytic(boron 10° gamma cm” Capacitance decrease approx.10% ; 


containing) +10!7 n.cm*? power factor decreases 3% to 30% 
~ +2 
CAPACITORS - 10°? nem’? or Oil leakage ; capacitance decreases 
oil-filled +5.x 10'5 gamma approx. 10% 
cm 
17 +2 16 
CAPACITORS - +10 ‘n.cm_~ or +10” Worst effect observed is capacitance 
paper and mica gamma cm change of a few % 
-2 o” 
CAP ACITORS - 10'* nem Capacitance decrease of approx. 1% 
ceramic and power factor decrease approx. 
-0-1% 
18 +2 ; 
10“ n.cm 7 Negligible changes. 
5 X10'6 n.em™* and No detectable integrated effect in 
5 X10!5 gamma cm"? capacitance ; rate effect may be - 5% 
capacitance change. 
, 16 +2 
RESISTORS - +3-6X 10° nicm Resistance change less than 
wire-wound and+3: 6 X 1015 0+ 5% 
gamma cm 
18 -2 
RESISTORS - 10°“ n.cm ~ and Resistance decrease of few % and 
carbon 1017 gamma cm 2 rate effect negligible 
7 +2 
VALVES +10!” nem Some fail due to glass damage by 
10!7n.cm*2 others show no apparent 
damage by 10!8 n.cm-2 
11 -2 
TELEVISION Approx.10° n.cm Considerable increase in dark 
TUDES sec” ! and 10?! current (rate effect) ; integrated effect 
gamma cm"? sec*! negligible apart from glass darkening 
PLASTIC Approx. 10? "neem"? Considerable changes in mechanical 
INSULANTS or+ 5-10 rad properties of most plastics. Insulation 


resistance may decrease by a factor 
of 10 


3 - - . 
SEMI-CONDUCTOR 10! to 10'6 n.cm ; Germanium diodes tend to become 


DEVICES ohmic, and resistance and leakage 
currents may increase by several 
hundred %, Silicon diodes show high 
leakage currents and increases in 
back and forward resistances. Loss 
of amplification in germanium tran- 
sistors by 1014 n.cm*2 


14 


: 7 . 
GLASS 10° n.cm - or 10 Discolouration 


rad 
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value given by the integrated-effect for the flux re- 
ceived. This implies that component properties mea- 
sured before and after irradiation are not necessarily 
representative of actual values during irradiation. The 
magnitudes of rate-effects vary from component to 
component. 

Although circuitry must be a minimum, itis necessary 
to provide sufficient head amplifier gain to raise the 
camera tube output signal level sufficiently for it to be 
passed to the control equipment over several hundred 
feet of cable, without suffering from the pick-up of any 


ha Materials 





Measuring stored energy 


THE WAY in which stored energy is released from 
irradiated graphite depends on the properties of the 
graphite and on the conditions under which the release 
takes place. In an experiment on stored energy these 
conditions may be specified either by the time-tem- 
perature relation or by a heat transfer condition. A 
calorimeter intended for measuring stored energy re- 
lease with given heat transfer conditions is described 
by R.W. Henson and J.H.W. Simmons in UKAEA report 
No. AERE M/R 2564. This type of measurement can 
be used to predict the behaviour of stored energy re- 
leased during an annealing operation on a reactor. 


The release of stored energy is a complex process 
and its kinetics are not understood in detail. For many 
purposes, however, it is possible to make use of the 
rate equation 

ds 

to — f (S)exp(—A(S)/T) (1) 
where T is the absolute temperature and S the amount 
of stored energy remaining at a time t. The heat trans- 
fer condition which has to be taken with this equation 
a: 
Ss « S sat. (2) 
dt dt 


where s(T) is the specific heat of graphite at tempera- 
ture T. The object of this type of experiment is to 
carry out a measurement with a given form for the 
function h (T, t). It is not, in practice, possible to ob- 
tain the required condition exactly. The procedure 
adopted is to carry out an experiment in which h (T, t) 
approximates to the intended value h_ (7, t). The true 
value of h (T, t) is then determined after the experi- 
ment. Thus, the measurement of stored energy entails 
a measurement of temperature as a function of time 
with h (7, t) approximating to a given hy (T, t) to- 
gether with the determination of the correct value of 
h (T, t). 


Ss 


One condition which is used is h_=0. This is the 
adiabatic rise method, The sample is placed in an en- 
closure, the temperature of which is maintained at al] 
times close to the temperature of the sample. The 
thermal insulation between the sample and the calori- 
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spurious signals. Since the camera may be called 
observe fine detail in the structure within the reactor 
a satisfactory bandwidth of at least 5 Mc/s must 5e 
maintained throughout the amplifier, and the output 
passed to the camera control unit from a suitably low 
impedance source. It is also desirable to achieve this 
performance with the minimum anode supply voltage, 
so that all capacitors employed have working voltages 
which give good safety factors, despite the temperature 
rise derating required, without the need to employ un- 
duly large components. 


in irradiated graphite 


meter is made as good as possible. A smal] radiant 
heater, consisting of a coil of platinum wire, is placed 
in the enclosure. By this means the temperature of the 
sample is raised as quickly as possible to the ‘starting 
temperature’, The heat supply is then cut off and the 
temperature of the sample and calorimeter rises due to 
the release of stored energy. By measuring the rjse in 
temperature the amount of stored energy released can 
be determined from the known specific heat of graphite. 
A correction is applied for the heat gained or lost. 


Typical adiabatic release curves are shown in the 
diagram for a high energy sample (A) and a low energy 
sample (B). Curve (B) shows how the starting tempera- 
ture may be raised in steps until a suitable starting 
rate is obtained. The curves show that at times the 


Typical adiabatic re- 
lease curves. (B) 
shows how the star- 
ting temperature 
may be raised in 
steps until a suitable 
rate of rise is ob- 
tained 





calorimeter has to follow a slow drift during which an 
accurate temperature control is needed to keep the heat 
transfer small. At other times there may be a rapid 
temperature rise and the calorimeter must be able to 
follow this without lagging or over-shootiag. 


By controlling the temperature of the enclosure a 
specified amount above or below that of the sample, 
it is possible to introduce a known heat gain or loss 
to the sample. By this means stored energy can be 
measured with various forms for the function h (T, t). 


The report gives full details of the calorimeter and 
its electronic control together with details of the ex- 
perimental method. 
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Part 2 
by B. G. EDISS, 
and R. BILSBOROUGH, D.L.C. (Chem. Eng.) 


Evaluation of heat transfer surfaces 





for nuclear boilers 


Finned tubing 


A.M.I.Mech.E., A.R.T.C.S. 


Nuclear Power Plant Co. Ltd. 


Following last month’s discussion of plain tubing, 
this concluding article shows the overwhelming 
advantage of finned surfaces and analyses the effect 
of fin dimensions on the cost of power generated 


When the thermal resistance on the inside of a metal 
tube is much lower than that on the outside, as when 
steam is generated in a pipe by a hot gas or when 
steam condensing in a pipe is being used to heat air, 
externally finned surfaces or extended surfaces are of 
value in increasing substantially the rate of heat 
transfer per unit length of tube. 


Bearing this in mind, a power loss in tube length 
calculation was carried out, on the same lines as that 
for plain tubes, for a tube already in commercial pro- 
duction by Tube Products Ltd. of Oldbury. The results 
of this calculation are shown in Figure 12. Comparison 
of this curve with the corresponding one for plain tube 
in ‘staggered’ formation (Figure 10 last month) shows 
an overwhelming advantage in favour of the finned tub- 
ing. It must be borne in mind however at this stage 
that extended surface is necessarily more expensive 
per foot than plain tube. 


Since there is no reason to believe that the extended 
surface used for the comparison was the ideal for the 
conditions, it was considered that some attempt should 
be made to design a fin of the optimum geometry. 


Design of transverse fins 


NA 


Jakob (5) derives the equations that give the 
proportions of the straight fin requiring the least 
material. According to these equations the most favour- 
able proportions are those of a fin whose profile is 
confined by parabolas, Unfortunately, this profile is 
far too delicate at the tip for manufacturing and prac- 
tical use. Other profiles, which give as closely as 
possible the condition of least material, must be con- 
sidered. It is found that a fin with triangular profile 
requires only a further 5% of material whilst its length 
is 84-2% and its base thickness 82+ 8% of that of the 
parabolic profile fin. Even now the profile at the tip is 
too delicate for manufacturing and practical use. It is 
the straight fin of rectangular profile which yields re- 
Sults of practical value whose length is 79+ 8% and its 
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base thickness 63+-2% of that of the parabolic profile 
fin, yet requiring 51-5% more material. 


The most favourable thickness of the rectangular fin 
which requires the least material is given as (5) : 


h ne 2 0° 3 
2y —~2|k_L 
° 
12 
Os 
» STAGGERED FORMAT/ON 
Relations of power ¢ 
loss to length of 2 6 
finned tube by Tube 65 
Products Ltd. in = 
stagged formation. & 
Tube dimensions ~ 


were: o.d. 2°002in., 





id. 1-646in., fin ht. * 
0-409in.,fin thickness & ; 

0:057in., no of fins & 

64/ft, transverse ., 

pitch 4,4in.,longitu- ~ 

dinal pitch 24in. (Fig. 8 

12) 5 

= 

a 


4 L 
40000 60000 80000 100000 /20000 /40000 /60,000 
length of tubing. ft 


Jakob further states np. to be 1- 4192. Considering only 
ferrous materials suitable for cold forming or welding 
with k=26 Btu/h ft~ ° F/ft then, 


2 y_ = 2(0-0192)°" ® ile ei 


Put 2 y= T, the fin thickness (ft) 


L = the fin height (ft) . 
h = h,,the outside film coefficient (Btu/h ft °F) 
then a= TL 


andT = 2(0-0192)°" > iti, sailing estas 


= 0-1528h, L? ae ee — 











In the derivation of the foregoing expression, Jakob 
considered an infinite rod whose thickness was so 
small compared with its height that temperature gra- 
dients across the width of the fin could be neglected. 
So as not to invalidate this assumption, an arbitary 
limit that L be not less than 5T is imposed. Obvious- 
ly that which holds for an infinite rod is valid also for 
a fin. 


The fin proportions must be such that they can be 
manufactured fairly easily and that they give a size of’ 
matrix which is not embarrassing. It could not be hoped 
to produce fins 0- 0026 ft high and 0- 000001 ft thick 
or 1-0 ft high and 0- 16 ft thick. The fin proportions 
must be concomitant with good engineering practice. 
Accordingly, the following conditions have been im- 
posed : 


Relationship bet- 
ween fin thickness 
T and fin height L for 
various values of ho, 
sof / Hy, the outside film 
60 f// ff} A‘ coefficient (Fig. 13) 





fin height (6 


a, the fin height L must never exceed 0+ 15 ft 
b, the fin thickness T must never be less than 0-001 ft 


Equation (1), plotted with the above three impositions, 
is shown in Figure 13 and gives, for any value of h , 

an UO 
the relationship between L and T. 


Efficiency of extended surfaces 


Gardener (6) gives efficiencies for various forms of 
extended surface. His Figure 5 shows fin efficiency 
( plotted against W(h ‘ky,) 7 for annular fins of con- 
stant thickness. 


Replacing Gardener’s symbols : 


h 2 h, T” 
2 





W i = La 
Ky, 26 ' 
and replacing T by 0-1528 h L’” to give the most 
favourable proportions of fin, this expression reduces 
to 0-71, showing that fins of the most favourable pro- 
portions operate with a constant value of 
1 
wil” | = 0-71 
ky, 


and that their efficiencies vary only asthe ratio X /X, 
. 


The outside film coefficient is referred to the inside 
surface by the expression : 
h S h, (A. ® A ) 

oi = _ f re) 


1 


N6é 


where A= fin surface per foot (excluding fin tips 
(ft?/ ft) 
A = surface area of the plain tube portion (ft® /f 
Oo 


a 


A. = inside surface of tube (ft? ‘ft) 


() = fin efficiency for a constant value of W(h ky 
0- 71 


The value of h_ selected from Figure 12 may now be 
oO 
converted to a value of h .. 
Ol 


The correlation proposed by Jameson (7) is chosen 
to relate outside heat transfer coefficient to gas flow 
and tube configuration. This correlation has been con- 
verted to the Sieder and Tate heat transfer factor with 
the factor of the viscosity correction @ taken as unity 
for gases. 


S 


The equivalent diameter in Jameson’s correlation 
defined as: 


D 


e 


2 (A+A ) 
f fe) 





m (projected perimeter) 


From Jameson : 





k O° 723 0° 3 
h = 0°0918— Re Pr 
oO D 
e 
; 0° 3 2 
0-0918 kPr’’ * G®’?? 
O° 723 ° 277 
ye? D . 
e 
O° 723 _ 0°277 
therefore G = Fh D 
oO e 
* O° 723 
where F : - 2A 
0° 3 


0-0918 k Pr 


In order to compile equivalent matrices, a standard 
basis of temperature and pressure for the gas must be 
used. For this purpose a pressure of 10 atmospheres, 
an average temperature of 800°F, and a fixed quantity 
of gas have been selected. At this temperature and 
pressure the coefficient F is evaluated and the ex- 
pression reduces to: 
G=306h *** p 589! 
Oo e 
The following correlation for pressure drop, over ex- 
tended surfaces by Gunter and Shaw (8) is used: 





0°6 
7 Oc 4 
AP «= 2°. na” 4, =. 
2¢ Die H Sr Sy 


Taking the value of the viscosity correction ratio 


/ \0+4 
(«,,/ ) to be unity for gases, then, 
/ 


D jor4 fF: 0° 6 
AP(psi) = £G7L < “ 
2 - .. 
7.5.10? ps |>r T 
Vv 
where S is the specific gravity of the gas referred to 
water. From Gunter and Shaw’s paper (8), Figure 5, 
we find, for Reynold’s numbers in excess of 500, the 
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relationship between the Reynold’s number and the 
friction factor to be: 

= 1:92 Re °° 145 
Since the above expression is a statistical regression 
it is felt advisable to incorporate a factor of safety. 
Accordingly the coefficient 1-92 is replaced by one 
10% greater, i.e. 2°11. 











Therefore f= 2°11 Re °” 145 
.”. AP (psi) = 2-11Re°” 145G"L D. = S, ie 
7.50, 10°" D, S Sp] Sr 
és ° ° 0° 6 
= 2-81 10° 13,0 145g1°855 Ls 
O° 745 
S D, S, 
ey AP (psi/row) = 2. 81 10°23 n°” 145 gl A 6 
O° 745 
S D, Ss. 

where : 

UL — gas viscosity (lb/ft.h) 

GS < gas mass velocity based on minimum net 
flow area (lb/ft? h) 

S. = centre to centre distance from a tube in 
one row to the nearest tube in the next 
transverse row (ft) 

S, " transverse pitch (centre to centre distance 
from’ tube to tube in one transverse row) (ft) 

Sv = the vertical pitch which corresponds with 

| S. and Ss. (ft) 

= gas specific gravity (referred to water) 
D = volumetric hydraulic diameter of bank (ft) 


4 (net free volume) 
friction surface 





At the reference pressure and temperature, the physical 
constants and transport properties may be evaluated. 
Therefore, 
« °6 ° 5 
\ P(psi/row) = 2:5 10°"! °°°s Gi’ 8S 


Vv 





D O° 745 S 
Vv ry 

This expression for pressure drop is applicable to 
both staggered and in line formations. For staggered 
formation, since the pressure drop is calculated from 
the values of S,, D, , and the value of G obtain- 
ed from the minimum net flow area, there is no signifi- 
cant change in the pressure drop as S, decreases, 
other parameters being kept constant, unfil the value 
of the velocity in the diagonal pitch becomes greater 
than that in the transverse pitch. With the value of Ss, 
decreased further, the minimum net flow area occurs in 
the diagonal pitch, and the pressure drop must be cal- 
culated accordingly. Due to the increased value of G 
the pressure drop increases rapidly. 

In selecting a value of S, for any given value of Sr» 
two criteria must be borne in mind, namely, minimum 
Pressure drop with minimum matrix volume. To satisfy 
these conditions the value of S,' should be chosen to 
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give equal velocities. If comparison be made between 
staggered and in line formation, for equal values of S,. 
and for the vertical pitch of the in line formation equal 
to the diagonal pitch of the staggered formation, the 
area of heat transfer surface required is the same in 
both instances. The pressure drop, however, is larger, 
and for equal amounts of surface the matrix volume is 
also larger for in line formation. 


If the comparison be extended such that the value of 
S.;in in line formation be progressively reduced until a 
minimum 1S reached, this minimum occurs when S 
= S_ ;then the gas mass velocity is progressively in- 
creased until finally, at S_=S_, it is doubled. The 
outside heat transfer coefficient increases by the ratio 
(G,/G,)* 77° =2% 723=1-65, Hence the amount of 
surface required is reduced by something less than 
this figure. The pressure drop increases by a factor 
somewhat greater than (G /G,)3° 855 71° 855_ 3.6 
since both Sy and DY decréase as Ss. decreases. 


Since the pressure drop for the minimum case of in 
line formation is so much greater than the minimum 
case of staggered formation, the matrix volume also 
being greater, staggered formation is to be preferred. 
Henceforth, staggered formation with the velocity in 
the diagonal pitch equal to that in the transverse pitch 
only will be considered, with the value of S, at its 
minimum. A further arbitary condition is imposed in that 
the minimum distance between the fin tips of two ad- 
jacent tubes is fixed at some figure depending upon 
tolerances, etc. 


In order to determine the pressure drop, the volume- 
tric hydraulic diameter D_ must be known ; incorpora- 
ted in D_ is the net free Volume of the matrix, and, to 
obtain this, both the transverse and longitudinal pitch- 
es are required. For any particular tube geometry the 
value of the diagonal pitch S, is known, from which 
the value of S_ can be calculated to give equal gas 
velocities in both pitches, and hence S,. From the 
values obtained for S , S._, S_, the value of D_ follows. 
The pressure drop per row may now be found, 


To compile matrices for equivalent heat duties, the 
total quantity of gas has been fixed between certain 
temperature limits, and the mean temperature difference 
has also been fixed. Knowing the total quantity of gas, 
with the value of G calculated previously the flow 
area is obtainable. With the geometry of the tube and 
the transverse pitch known, the matrix face area is 
calculated. 


Survey of power costs 


The overall heat transfer coefficient is known, since 
the inside coefficient remains constant at its relevant 
value, the metal resistance follows from the tube geo- 
metry, and h,, has already been calculated. The amount 
of heat transfer surface (basis inside diameter) requir- 
ed for the fixed conditions of heat load and LMTD, may 
be determined from the classical expression attributed 
to Fourier : 


Q =U. A. LMTD 


From A and the tube geometry, flow area, and the 
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value of the transverse pitch, the number of rows deep 
in the matrix may be calculated, 


A G (S, - projected area/ft of tube) 





Wad 


Hence the pressure drop over the matrix may be cal- 
culated from the pressure drop per row and the number 
of rows. From the foregoing it is a simple matter to 


Matrix face area 
normal to gas flow 
for various values of 
fin height, L, with 
outside heat transfer 
coefficient, h,, fixed 
at 10 Btu/h sq. ft.°F 
(Fig. 14) 





calculate the length of tube in the matrix, and the size 
of shell required to house the matrix, if the matrix 
area be assumed to occupy 75% of the shell cross- 
sectional area. 


Using the method outlined, it is possible to formu- 
late a programme such that for a range of values of 


Number of rows in 
matrix for varying 
fin height with ho 
fixed at 10 (Fig. 15) 





h, and a range of values of L and N the matrix dimen- 
sions are obtained, with its attendant pressure drop. 
Using this information an economic survey may be 
undertaken. 


For a comprehensive economic survey to be carried 
out, the cost of pressure vessels must be known for a 
wide range of the ratio length/diameter and also the 
price of extended surface over the range considered 
and the cost of fittings etc. associated with the matrix. 
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9. in. 
° 


Pressure drop over 
matrix for varying 
fin height with ho 
fixed at 10 (Fig. 16) 


ge 


: 


50 


pressure drop over matrix. /b/s 


ft N 
0 ow of fin? 4 
5 OOF O04 OOS 005 OOF 008 O09 0 O77 
fin height (4) ft 

The pressure drop over the matrix only need be con- 
sidered. All the above capital cost is that which must 
be amortized at a suitable rate over a suitable period 
of time, and expressed as a cost per unit of generated 
electricity. The only other factor necessary for the 
complete survey is the cost of the power required to 
drive the circulatory equipment to overcome the pres- 


sure drop over the matrix only. 


Figures 14, 15 and 16 show the various sizes of 
matrices obtained for a value of the outside heat trans- 
fer coefficient of 10 Btu/h °F ft“ for various values of 
the fin height L and any value of N number of fins per 
foot, and the pressure drop over the corresponding 
matrix. 


Figure 17 shows some of the results of an economic 
survey undertaken by the authors. The upper two fami- 
lies of curves show the variation in the cost of gene- 
rated electricity for ranges of L and N for values of 





on 

COOK. ~ 

$ 0.008 we 
& 0.007, “ $ 
‘s SO ~ 
Influence of fin = 2%} een sotiotel : 
height on cost of § 000% 4.5 G00 0 sali : 
electricity generated ¢ : 
. 0.004 ™ S 
(Fig. 17) ? Per ny) $ 
2 v 
om jai ‘a : 
Ld yooos 
* coal See : 
§ C0a% - (0.004 3 
Ne, N) 3 
Mer or rina P= oar * 
f ; 
ka é 
§ 
0 00h loco2 * 


© O0/ OG? O03 004 005 005 O@ 008009 0” 
tin height (L)rt 
| 
hy of 10 and 30. The lower two curves show the mini- 
mum costs associated with each value of L and N. 


Higher values of h, show progressive increase in 
costs. It is interesting to note that the minimum cost 
is obtained using a fin whose proportions are L = 0: 06 
ft, N= 40 fins per ft, and T =0- 0055 ft. 


In analysing the results, sound engineering judgment 
must be used. With an h, of 10 the generation costs 
are very low but the associated capital is large ; at 
higher values of h, the generation costs are higher 
with a reduction in capital. The generation costs 
shown are relevant to boilers only, and shuuld not be 
confused with nuclear power station running costs. 
: References 
Jakob, M. Heat Transfer pe. 222 
Gardner, K.A. Trans. A.S.MLE. 1945, 67, p.621 - 32 
Jameson, S.L. Trans. A.S.M.E. 1945, 67, p.633 - 42 
Gunter, A.Y. and Shaw, W.A. Trans. A.S.M.E. 1945, 67, p.643 - 60 
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ATOMIC Power Constructions has had its share of 
difficulties in the last two years. To be a power 
station-building consortium without a station to build 
is embarrassing enough, but to be the new boy can be 
awkward anyway, as they discovered on the BICEP 
piles at Harwell. Coming along late they found the 
programme organized and running nicely without them, 
and only now have they managed to get something like 
equality of status - though a new committee has had to 
be set up to get round the problem. 


Going back a bit, BICEP British Industrial Co- 
operative Exponential Programme - was started to give 
the consortia facilities for basic experimental work on 
fuels, and the bulk of its equipment is four exponential 
stacks. By playing about with different lattice spacings 
and fuels useful quantities like k,;, p and f can be 
worked out for various systems. The whole thing is 
run under the NPCC - Nuclear Power Collaborative 
Committee - which was formed by the original four con- 
sortia, and the actual programme is determined by 
RPWP - Reactor Physics Working Party. The experi- 
mental team includes one man from each group, plus - 
as one might almost expect - another from Babcock & 
Wilcox, who like to keep their independence. When 
APC was formed they were invited to send a man to 
join theteam and were allowed on the BICEP executive 
meetings, but not on the NPCC or the RPWP. This 
meant that not only were they denied access to RPWP 
literature accumulated before their arrival, which was 
perhaps fair enough, but were kept firmly in their place 
as the odd group out, which was not. The situation 
has now been largely resolved by the formation of yet 
another committee to contro] the experimental pro- 
gramme. This one is called BPWP - Basic Physics 
Working Party - and APC is on it. The RPWP seems to 
have been supersegled and what will happen to it is not 
clear. Perhaps it will just fade quietly away. 


Incidentally APC deserve congratulations for the 
Trawsfynydd tender. The invitation contained anti- 
price cutting clauses which ensured that the order did 
not necessarily have to go to the lowest tender, so 
apparently their design could not be faulted. 


The General Electric Company’s work on ship re- 
actors looks interesting. With the agreement with MAN 
of Nuremburg in their pockets (‘Worldview,’ July) and 
a lot of hard work behind them, the team under Michael 
Hartnell-Beavis has got out a design for a 50,000 ton 
tanker which they say could be built for £M2 (excluding 
turbines) and operate for 0- 2d a shaft horsepower hour 
(assuming an equilibrium fuel cycle and US fuel 
Prices). Their proposals for the Galbraith commit- 
tee had to be frozen at a fairly early stage - though 
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Cross Section » craccnus 


even these were made over a year after the AEA’s now 
defunct AGR ship study and the present design has 
moved on considerably. They are being very cagey 
about the uranium dioxide fuel element but I gather it 
is a little longer than the Hunterston type and not a 
bundle. 162 of the 18, 3% enriched, elements are used 
to give a net 55MW heat. Size of the reactor is down to 
92 x 35 x 37ft, with a total weight of 1983 tons. I had 
a chance to look. at the drawings recently and the lay- 
out looks extremely neat. A separate standpipe is pro- 
vided for each channel and the charge machine design 
is very compact. The reactor is admittedly not yet 
competitive, with its stainless steel canning, but the 
big hope for the future is, of course, impermeable 
ite. 
graphit ° 


THE AEA is still trying to discourage the use of mor- 
bid language by its staff. One of its recent internal 
memos reads : ‘It is the policy of the AEA and the BSI 
to avoid the use of ‘‘graveyard’’ expressions. In future 
therefore, will you please ensure that ‘“‘shielding 
flasks” are not called ‘‘coffins’’ but always ‘‘flasks’’. 
Similarly the term ‘‘mortuary holes’’ should be aban- 
doned in favour of, say, ‘‘storage holes’’. The motive 
behind all this stuffiness is quite laudable - the 
Authority feels that public reaction to atomic energy 
is sufficiently nervous and irrational without gratui- 
tously throwing macabre expressions about. But I 
doubt whether it will stop its depraved engineers and 
scientists using their favourite terms or even thinking 
up some more picturesque and horrible yet. The attempt 
in certain quarters to stamp on those slugs and force 
‘fission ‘product detection equipment’ into common 
usage seems to have failed. At any rate one still hears 
‘burst slug detection gear’ much more often - though 
‘burst can detection gear’ seems to be gaining ground, 
and we always have the American ‘failed element gear’ 
May I suggest standardizing on ‘failed slug detection 
gear’ ? 


Good radioactive waste disposal means good public 
relations and I find that the AEA have developed. an 
unexpectedly keen nose for this. Having got myself 
mixed up with the recent press visit to Winfrith I was 
rather surprised when the tour included a half-hour 
journey to the effluent pipe outlet on the coast. There 
was nothing to see except a dozen lengths of pipe, but 
coachload after coachload of-journalists arrived and 
had to stand around for half an hour or more. I won- 
dered what the point was, I saw it next day. Nearly all 
the newspapers carried long stories on the effluent dis- 
posal arrangements, The establishment itself rated only 
a line or two. 
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New Product Survey 


PLANT - EQUIPMENT - INSTRUMENTS -: MATERIALS 





ELECTRON WELDING 

first machine in UK 
[he possibility of using a beam of elec 
welding in 
vacuo was first realized by J. A. Stohi 
of the French CEA (see NUCLEAR POWER 
June 1958, p 272) and equipment based 
on this work is now being manufactured 
under licence by Edwards High Vacuum 
Ltd. The first model introduced is known 
as the Speedivac Model EB2 which is 
intended to provide the research worke: 
with a robust, efficient and versatile tool 
for the thorough investigation of electron 
welding techniques. It is designed on the 
unit construction principle and consists 
basically of a vacuum work chamber, 
electron gun assembly, work holder 
vacuum pumping system, d.c. powe! 
supply and pulsing unit 

The work chamber (10 mmHg) is 
provided with ports both for visual ob- 
servation ot welding and for the fitting 
of the electron gun in both the vertical 
and horizontal 


irons to provide precision 


positions. Provision is 


made for both electrostatic and magne- 





bn the Edwards beam welder a simple 

means of lining up the electron beam 

is provided by means of eccentric rota- 
tion 


uc focusing and as the more fiexible of 
these two techniques is magnetic focus- 
ing, the clectron gun is equipped with 
a magnetic lens, the field strength of 
Which may be externally adjusted to pro- 
vide a considerable range of adjustment 
ot the electron spot 

The plant is equipped for circumfer- 
ential welding, the workpiece to be 
welded being held in a chuck driven by 
an external variable speed motor. To 
enable long tubes to be welded the rotat- 
ing mechanism is provided with a re 


100 


movable base cap so that the workpiecc. 
can be loaded externally through the 
base of the chuck. Provision is also made 
for the future addition of longitudinal 
traverse mechanisms 

It may be desirable in some instances 
to pulse the beam during the welding 
operation (for example, the obtaining ol 
deep penetiation with a 
heating effect). This is achieved either 
by interrupting the high tension acceler- 
ating voltage or by applying a_ bias 
potential to the screen of the electron 
gun sufficient to suppress completely the 
electron emission and to ensure full flexi- 
bility for research work both methods of 
pulsing are provided. 

The maximum degree of safety is en- 
sured by earthing the positive pole ol 
the d.c. supply and running the speci- 
men to be welded at earth potential. The 
whole of the exterior of the electron gun 
is also earth shielded whilst a vacuum 
switch that the high tension 
supply cannot be operated until a low 


restriction oOo: 


ensures 


pressure has been created within the 
chamber. 
The observation windows are fitted 


with lead glass screens to protect the 
operator from the soft X-rays produced 
when working up to the maximum volt- 
age of 20k\V carricd out have 
shown that the plant can be safely oper- 


Tests 


uled for a maximum of 30 hours per 
week at 20kV without the lead glass 
screens. 
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MEMOTRON OSCILLOSCOPE 

‘ trapping the transient 
The new Solartron Infinite Persistence 
Oscilloscope, type QD910, enables transi- 
ent phenomena to be arrested and studied 
by fréezing non-recurrent waveforms and 
other types of curves on an oscilloscope 
screen for as long as may be desired. It 
employs a Memotron storage cathode- 
ray tube which gives an infinite trace 
persistence. The trace is immediately 
erasable after each investigation is com- 
pleted. 

The QD910 is a dual-channel instru- 
ment, each channel having a bandwidth 
of dc. to 1 Mc/s. The comprehensive 
user facilities provided are similar to 
those found in an advanced general-pur- 
pose oscilloscope—thus the IPO can be 
employed in all cases where continuous 
photographic recording from an oscillo- 
scope was formerly necessary. 

The Memotron tube contains an ortho- 
dox ‘writing’ gun and deflector plate 
assembly with an acceleration potential 
of 3kV and a medium persistence view- 


ing screen with a potential of +3k\ 
applied to it. Behind the viewing scree 
are two fine wire meshes which are tl! 
collector and storing meshes. The fir: 
which is adjacent to the viewing scree 
has a coating on the far side of a diele 


which has a_ secondar 
emission coellicient, and is normally 

zero potential. The collector mesh is sc 
at +160 V. A second gun, the flood gu 
is mounted to the side of the deflect: 
plates and floods the screen of the tub 
with electrons. When the 
gun is cut off flood electrons leak throug 
the storage mesh and are attracted to th 
viewing screen where they produce a di 

uniform illumination of the screen. Whe 
the writing gun is turned on and defle 

tor voltages are applied to the plates « 
the tube, the fast moving electrons fro 


tric) material, 


slow writir 


the gun strike the storage mesh and pr 
duce secondary electrons from the dicle 
tric coating. The area thus written up 


loses more sccondary electrons than 


gains primary ones, thus making posit 











The oscilloscope has provision for exter- 
nal brilliance (‘Z’) modulation of the 
time-base waveforms and delay pulses 
are brought out on the front panel. An 
internally-generated waveform provides 
automatic erasing for initial setting of 
the tube controls, such as focus or shift 


charges which flood electrons 
which in turn pass through the mesh and 
are attracted to the highly positive view- 
ing screen reproducing on it the pattern 
written on the mesh 

The flood gun maintains the positive 
charge on the storage mesh indefinitely 
Once a given area has risen above a cer- 
tain potential level, it 
flood electrons sufficiently to release fur- 
ther secondary electrons, and thus its 
potential until 1 
approaches that of-the collector mesh, a! 
which potential it stabilizes. Thus the 
positive charge pattern is maintained. To 
erase the picture, the potential of the 
collector mesh is lowered for a short in 
terval. To erase the picture, the potential 


attract 


accelerates the 


continues to. rise 
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- VersatilesResearch Accelerator 
3-Mev Model K This powerful 


multi-particle accelerator 
Van de Graaftf* — proved in the field — 

is the basic tool 

for a broad program 

of fundamental 

or applied 

radiation research. 


Now in use 
for: 

Nuclear physics 
Radiation processing 
Polymerization 
Radiation chemistry 
Reactor engineering 
Sterilization 
Radiation damage 
Biology 
Particle injection 
Radiography 


arch and Development Compan) 


ELECTRONS: 
| microampere to | milliampere. 
(Use of maximum current re- 
quires beam scanning). 
-RAYS: 
900 R per minute at one meter. 
(Equivalent to 20,000 curies of 
Cobalt-60). 
POSITIVE IONS: 
10 to 200 microamperes. 
NEUTRONS: 
6 x 10'' neutrons per second. 





Both voltage and current out- 
The 3-Mev, Model K Van de Graaff can put are stable, precisely controlled, 


be furnished for horizontal installation || and continuously variable. 
as illustrated above. F 


HIGH VOLTAGE ENGINEERING HIGH VOLTAGE SERVICING Co., LTD. 


60 Carpenters Wood Drive 
CORPORATION Chorley Wood, Herts, England 
BURLINGTON MASSACHUSETTS Telephone Field End 7431 
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is lowered for a 
short interval. Secondary electrons then 
fall back on to the collector mesh, and 
cancel the positive charges 
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ANTI-FRICTION BEARINGS 
for atomic reactors 
\ solution to certain bearing problems 
is provided by a new type of anti-fric- 
tion bearing which uses hardened wires 
for the ball tracks. Manufactured by 
Roballo Engineering of London, it is 
designed to carry loads, radial 
forces and tilting moments in a single 
uit, and thus replaces systems incorpor- 
ating a kingpin or centre pivot, and 
leaves the centre space free for other 


of the collector mesh 


axial 


essential parts. The rolling elements run 
on high tensile spring steel wires, which 
are seated in accurately machined 
grooves. This avoids the costly grinding 
necessary to rectify distortion on large 
diameter rings after flame hardening, and 





The rolling elements of 


the bearings 

are kept at their correct pitch by cages, 

separators or spacer balls, according to 
the load/duty conditions 


enables the bearings to be easily and 
precisely adjusted to eliminate all play 

The unique ‘ rolling in’ process during 
manufacture both hardens the surfaces 
of the wires and forms them to the curva- 
ture of the balls. The four areas of con- 
tact so produced (compared with two 
points of contact in ordinary ball bear- 
ings) give this type of bearing itsability 
to carry high loads in both axial and 
radial directions 

The wire rings are not continuous—a 
gap of 0-02in. to 0-08 in. being left-—-so 
that they fit precisely round the entire 
circumference of the bearing ring, thus 
\utomatically compensating for any vari 
ation in length due to an increase or de- 
crease in temperature. This gap docs not 
in any way impair the load carrying 
capacity of the bearing due to the large 
number of rolling elements, nor docs it 
detract from the bearings, smooth run- 
ning performance. 

Size of bearings ranges up to 13 ft in 
diameter in One piece, and up to 45 ft in 
segments. They are suétable for use as 
slewing rings carrving axial loads up to 
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1000 tons or even more, or as continuous 
rotating bearings where surface speeds 
do not exceed 65 ft/s. 

The bearing balls are of high quality. 
special alloy steel. The backing rings can 
be made of any suitable material, c.g. 
cast iron, stainless steel, light alloy or 
plastic. Internal or external spur 
gearing to suit individual requirements 
can be directly machined onto one of the 
rings to accept a drive for the rotating 


even 


machinery. Rings are held together by 
high tensile bolts spaced cquidistant 


about the ring and tapped into the upper 
or lower ring. 

One application envisaged by the firm 
for these new bearings is in reactor fuel- 
ling machines. 
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DECIMAL INDICATOR TUBE 

for high speed counting 
Mullard have introduced a cold cathode 
decimal indicator tube (type ZS5S03M) for 
use in the high-speed stages of counting 
equipments 

In the slower-speed counting stages, 
stepping tubes, which give a 
visual indication of the count, are used 
But for high-speed counting conventional 
hard valves, or specialized tubes like the 
trochotron, are necessary, and these re- 
quire some external indicating device. 

It consists of an anode and ten 
cathodes, with cach cathode brought-out 
to a separate pin so that ten connexions 
can be made to the counting circuit. The 
count is indicated by a glow discharge 
on the appropriate cathode. The tube 
‘end-on’ viewing of the discharge, 
the position of which can be identified 
by an numbered 
Recommended anode current for the tube 
is 60 microamps; the minimum anode-to- 
cathode voltage necessary for ignition is 
129 V (with some ambient light); and the 
voltage across the tube and a 500 kilohm 
series resistor below which the glow will 
extinguish is 105 V 

The Z503M is mounted on a duodecal 
(B12A) base, and has a maximum seated 
maximum dia- 


decimal 


ives 


external escutcheon 


height of 70mm and a 
meter of 33 mm 
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THERMOCOUPLE TRIP 
AMPLIFIER 

high stability and accuracy 
A new fully-transistorjzed thermocouple 
trip amplifier, Type N642, is announced 
xy Ekco Electronics. Primarily designed 
for use in nuclear reactor installations, it 
ilso has many industrial applications. 

The Type N642 monitors the tempera- 
ture at a specific point within the plant 
and trips external guard circuits by re- 
leasing an internal relay when the tem- 
perature reaches the pre-set trip level 
This level is set by means of a ten-turn 
helical potentiometer with a dial directly 
calibrated in temperature. The high sta- 


bility and accuracy of the trip setting is 
\ special feature of the instrument. A 
low-margin * warning, also provided, re- 
leases a second internal relay and can 
be set at any point within the. meter 
range, while the meter range can be 
supplied to order covering up to 100 
of the ambient-to-trip-level range, with 
linear calibration. 

Normally operated in conjunction with 

chromel-alumel thermocouple, Type 
N642 can be used with other types with 
a slight modification. It covers the range 
0-250°C and is fully ‘ fail-safe’ with an 
indefinite life expectancy. A trip will 
also occur with an open-circuit thermo- 
couple. The range of the instrument can 
be extended up to 1000°C to special 
order. 

The amplifier requires an a.c. mains 
supply of 110 V-120V or 200 V-250\ 
45-60 cycles (selected on a mains tapping 
panel). Four instruments can be installed 
side by side in a frame which fits a stan- 
19 in. rack. 

A transistor chopper is incorporated in 


dard 


the input circuit, operating at approxi- 
mately 700 c/s so that S0c/s pick-up is 
rejected. This is followed by an ampli- 
fier and a detector which in turn releases 
the warning and trip circuits 

Tick No 212 on reply card 


IN BRIEF 


Nitrogen generator. Birlec have a new 
range of nitrogen generators. A high de- 
gree of purification and a _ push-button 
Startup mechanism are two of the salient 
features. 


Tick No 213 on reply card 


Measuring instruments. Elomag of Brus- 
sels have three new instruments on the 
market They are the Transiscaler, a 
small, compact portable scaler suitable 
for both laboratory and field work, the 
Uranoscope, a transistorized gamma radi- 
ation indicator, and the Radiodigit a 
pocket sized geiger-miiller tube ratemeter 
Tick No 214 on reply card 

Stud welding. Crompton Parkinson’s new 
TR3-3 power source is designed to pro- 
vide all types of the company’s machines 
with d.c. power necessary for studs up to 
din. dia 

Tick No 215 on reply card 

Magnetic crack detector. The firm of 
R. F. Fraser Smith announce a new port 
able model. Weighing 45 1b it gives an 
output of 750 amp. A change-over switch 
allows operation on 100/120 or 200/250 
volt a.c. single-phase supply 

Tick No 216 on reply card 

Swivel pipe joints. For hydraulic systems 
Avica Equipment’s new range is for } in 
¢ in. and } in. pipe lines. 


Tick, No 217 on reply card 
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Bring light 
and calm to your office 














Bae Saleen Rane 
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Give your office the light airiness and calm efficiency _ QU6“MMIVIIIITILILILIILLLITTISTSILTMTSTTSSLL 1 


that cuts out noise and unnecessary bustling (and also 
impresses visitors) by installing Norwood ‘Double Skin’ \ 
flush office partitioning. Norwood ‘Double Skin’ is N Write or phone for our new 36 page N 
ne a * . brochure, or better still visit our new N 
modern and dignified in appearance, simple and inex- \ showrooms and see a complete range of N 
pensive to instal and imparts to offices and showrooms N Office Furniture, Storage Equipment S 
an immaculate effect and contributes to the reduction N and Partitioning, N 
of sound throughout the office floor. It has been es- N 
pecially successful in achieving a high degree of N N 
sound insulation when used in conjunction with modern N 
acoustical tiled ceilings and double glazing. Dersssaussassssessssananded+ddD» 





CNS£) norwoop STEEL EQUIPMENT LTD. 


149, Borough High Street, London, S.E.1. Phone: HOP 5033 
SALES OFFICES ALSO AT BIRMINGHAM, MANCHESTER AND BRISTOL 
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Research aids industry 


On July 14 the British Welding Research Association’s 
(BWRA) establishment at Abington Hall held its open 
day. This provided an opportunity of evaluating the 
great assistance that BWRA gives to manufacturers. 
From a nuclear engineering point of view the most im- 
portant work is that concerned with brittle fracture in 
welded 3 in. plates, employing a 2000 ton tensile test 
rig ; experimental stress analysis for fuel charging 
nozzles and similar duct entries in reactor containment 
pressure vessels ; and resistance welding, under con- 
tract for the AEA, of the dissimilar metals encountered 
when thermocouples have to be incorporated within 
nuclear fuel cans. Results of these and many other ex- 
periments are made available to members of BWRA in 
the form of confidential reports. 


Franco-American fuel tie-up 


Arrangements have been made by the US Sylvania- 
Corning Nuclear Corporation to purchase a share in 
the French nuclear fuel concern, Compagnie pour 
l’Etude et Ja Réalisation de Combustibles Atomiques 
(CERCA). This is the first commercial nuclear fuels 
production organization, with American and European 
participation, specifically set up to participate acti- 
vely in the Euratom market. Research and manufactur- 
ing techniques will be shared under the agreement as 
soon as appropriate governmental approvals have been 
obtained, In this way, Sylvania-Corning Nuclear Corp. 





THREE YEARS TO GO 


After 18 months at Hinkley Point, civil engineering on the SOOMW 


English Electric/Babcock & Wilcox/Taylor Woodrow station is 
well advanced. The 400-ton Goliath crane is now operational, 
foundations for the turbine hall and pumping house (to the left of 
the two reactors) have been laid, and the cooling water outfall is 
substantially complete. In the foreground is the 90ft diameter in- 
take caisson, now installed 2000ft off shore,- through which water 
vtll flow at 35 million gallons per hour. 























































ONE HUNDRED FEET UP 


Main biological shield of Hinkley’s reactor 1, now complete, 
stands 100ft above ground level with the supplementary shields 
rising above it. The first two courses of the pressure vessel and 
the supporting skirt will shortly be moved into position from the 
fabrication area. On reactor 2 the shields are 50% complete. 





will become, with Saint Gobain, Peckiney and SFAC, 
joint owner of CERCA. 


Ready for more competition 


At the end of June, Associated Electrical Industries 
completed the major part of the changes they have 
made to meet the increasingly competitive conditions, 
especially in overseas markets. Nine divisions, classi- 
fied by products, will operate in place of AEI’s sub- 
sidiary companies at home and abroad. It is anticipated 
that this reorganization will enable large-scale pro- 
grammes of research and re-equipping to be carried out 
without overlapping between the individual divisions. 
Heavy plant, turbogenerator, transformer, electronic 
apparatus, switchgear, motor and control gear, Siemens 
Edison Swan cables, Siemens Edison Swan telecom- 
munications and tractions will initially make up the 
divisions - others may be established Jater. 


US firm goes European 


During June, Mr. A. Gilles, Director of the Bank of 
Worms and President of Saphymo, a leading French 
nuclear instrumentation company, discussed plans with 
Tracerlab for the manufacture of their instrumentation 
in Europe. The American company has been investi- 
gating the capabilities and facilities of various Euro- 
pean manufacturers and final arrangements with several 
of them are now being formulated. 


Beryllium for Europe 


The Imperial Smelting Corporation, UK subsidiary of 
the US Consolidated Zinc Corporation, and the Bery]- 
lium Corporation of Pennsylvania have formed a new 
company, Consolidated Beryllium Limited to produce 
nuclear grade beryllium and beryllium-copper for UK 
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VISIT STAND No. 3 ROW AA FIRST FLOOR 


AT THE ENGINEERING, MARINE, 


WELDING & NUCLEAR ENERGY EXHIBITION 


OLYMPIA APRIL Ié6TH — 30TH 


what are the advantages of 
ECRES alumina ceramics? 





ime 


These qualities have led to the use of SINTOX ceramics in many 
branches of engineering. 

For the nuclear engineer a new grade of SINTOX—known as FF1i— 
has been developed. In addition to its other attractive features, 
nuclear SINTOX has a low cross-section capture combined with 
compatibility with most materials used in reactor design. It is 
versatile in the production of a wide range of shapes and sizes and 
is particularly suitable for insulating parts in control gear and 
mechanical support members. White in colour, this new ceramic 
has already taken a leading place in the design and development of 
components for nuclear reactors. 


For full information write.to the 


SINTOX TECHNICAL ADVISORY SERVICE, LODGE PLUGS LIMITED, RUGBY. 
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and European fabricators. The new company will ope- 
rate the Imperial Smelting Corporation’s plant at 
Avonmouth and plans are being prepared to meet in- 
creasing demand, estimated to reach some 100 tons 
annually by 1965, by additions to the existing plant. 
Work is starting immediately on a new plant, at Avon- 
mouth, for the production of beryllium-copper master 
alloy. Arrangements have been made to meet any de- 
mand in excess of the UK output by material from the 
US Beryllium Corp at Reading, Pa. 


Developing new reactor steels 


A joint programme by the United States Steel Cor- 
poration and General Electric is being undertaken to 
develop improved steels for use in nuclear power re- 
actors. Aimed at producing higher strength alloy steels, 
particularly for use in boiling water reactor systems, 
one phase is investigating corrosion resistance under 
high temperature and pressure conditions and another 
phase, just starting, is studying high intensity neutron 
irradiation, using the GE’s own test reactor. Steels 
with increased toughness to alleviate the chances of 
brittle fracture are being sought. Such material would 
lower reactor costs by enabling thinner walled vessels 
to be used. 


New high temperature centre 


So that industrial designers can more readily obtain 
data on the strength of high temperature materials, a 
Creep Information Centre is being set up at the Natio- 
nal Engineering Laboratory (formerly the Mechanical 
Engineering Research Laboratory) at East Kilbride, 
Glasgow. The main object of this new establishment 
will be to collect and tabulate all the available data 
on creep and rupture properties of high temperature 
materials. The data for British products will be issued 
in an agreed form as far as considerations of commer- 
cial security will allow. Later, the scheme will be 
extended to include fatigue and other mechanical pro- 


DANES GET NEW EQUIPMENT The University 

Institute for Theoretical Physics, Copenhagen, has 

ordered a 10-million-electron volt tandem Van de 

Graaff accelerator from the High Voltage Engineering 

Corporation, similar to that installed at Chalk River. 

It will be used for fundamental investigation of atomic 
nuclei under the direction of Dr. T. Huus 






















perties ; foreign materials ; and information regarc ng 
test procedures and testing machines. This ce tre 
should prove of service to design teams engaged on 
high temperature reactor projects - all companies nd 
organizations concerned with the production or us: of 
such materials are invited to participate. 


Widening the field of isotope applications 


Two contracts have been issuedin the US which shc ild 
lead to the greatly increased use of radioisotop +s, 
The National Canners Association are undertakin» a 
three-year programme to investigate tracer techniques 
to detect and measure detergent residues on was! ed 
food products and to evaluate commercial food washing 
practices. The first phase of this work is anticipated 
to be completed by next April. 


Isotopes Inc. are carrying out a six-month study to 
investigate the industrial potential of applications of 
radioisotopes in the gas industry. The American Gas 
Association is providing assistance by way of consul- 
tation, evaluations and other services - techniques 
covering development, production, processing, trans- 
mission and storage of industrial gases will be in- 
cluded. 


Mainly Discussions 


LONDON. At the Sth Annual Conference of Standards Engineers, 
on June 4, organized by a joint committee of the BSI and the In- 
Stitution of Production Engineers, the establishment in the UK of 
a formal association of standards engineers was brought signifi- 
cantly nearer and the existing BSI/IProdE committee, suitably 
reintorced, is to consider the matter in detail. 

LONDON. The Institute of Physics held its Annual General Meet- 
ing on July 7, when Sir George Thomson was re-elected President. 
Nine Fellows, 53 Associates, 29 Graduates, 14 Students and 4 
Subscribers were elected. Over the past year, membership has in- 
creased by 415. 

UPPSALA. The 4th International Conference on Ionization Phe- 
nomena in Gases, organized by the Institute of Physics, will be 
held between August 17 and 21, 

WARSAW. A conference on the applications of large radiation 
sources in industry and especially to industrial chemical pro- 
cesses will be held between September 8 and 12 by the IAEA, A 
particularly large contingent will be attending from the US. 
GENEVA. The European Centre for Nuclear Research will hold 
the International Conference on High Energy Accelerators and 
their Instrumentation from September 14 to September 19, 


CHICAGO. The 3rd Industrial Nuclear Technology Conference 
will be held between September 22 and 24. Jointly organized by 
the United States AEC, Nucleonics and the Armour Research 
Foundation, it covers the non-power uses of nuclear technology 
in industry, radiation, processing, tracing, activation analysis, 
gauging and radiation analysis. 

MOSCOW. Convened by the Academy of Sciences of the USSR, the 
International Computer Conference will commence on September 
21. 

VIENNA, The International Atomic Energy Agency’s 3rd General 
Conference is scheduled for September 22 until October 9. 


Operation Anthrax 


Towards the end of June, the largest radioactive source, 150,000 
curies of cobalt, ever exported was shipped from London for Mel- 
bourne. It was produced at Calder Hall, costing some £70,000, 
and was contained in two ten-ton lead containers ; it will be used 
by the Westminster Carpet Co, at Dandenong, near Melbourne, to 
kill anthrax bacilli in unopened bales of goats’ hair imported into 
Australia. Associated equipment was also made in the UK, among 
which was three special 23ft long Carter & Viner handling tongs 
(see ‘Progress in Industry,’ July 1959) arranged with sectional 
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A Branch of The United Stee! Companies Limited P.O. Box 50, THE ICKLES, ROTHERHAM, YORKSHIRE 


v 
THE UNITED _t © Rings in all sizes from 2” to approxi- 


¢o mately 96” in diameter and up to one ton in 

— ot weight are produced by rolling, hand forging or upset 
e forging, depending upon size. Profile sections can be rolled if ordered 
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assembly to ease shipment. The overall cost of the installation 
of this source is estimated to be about £50,000 - the total capital 
cost is, however, anticipated to be more than offset by not having 
to open and unravel the bales on their arrival at the docks. 


Uranium companies breaking even 


Counteracting the general pessimistic outlook regarding uranium 
mining, news from Canada indicates that favourable results are 
being obtained by some of the largest Canadian companies. By 
the end of April, Algom had paid off entirely its funded debt, 
while Consolidated Denison had repaid a substantial portion of 
its debt. At the same time, during April, Algom, Consolidated 
Denison, Pronto and Northspan attained the lowest-ever operating 
costs with the result that their earnings have increased steadily 


AEC woos US petroleum industry 


The American Bureau of Mines have received responses from 
twenty-one major petroleum chemical firms to proposals regarding 
experiments with undergroynd nuclear explosions in oil-shale de- 
posits. All but two of the companies indicated that such experi- 
ments should be carried out and several expressed their willing- 
ness to participate and help finance at least part of the project. 
Encouraged by these reactions, the US Government plans a meet- 
ing for further discussion with the petroleum and chemical pro- 
ducers, 


In Brief 


EARLY ORDERS FOR TRAWSFYNYDD. Nuclear Civil Con- 
structors, the civil engineering branch of Atomic Power Construc- 
tions Ltd., have placed their first order for this project. Valued 
at some £250,000, the contract is for an extensive temporary 
township to be built by Medway Buildings & Supplies Ltd. and 
will be located on the main A487 road between Doigelly and 
Trawsfynydd, 


Another contract, worth £262,000, has been placed with Shell- 
Mex and BP Ltd, to supply, over the next 42 years, all the con- 
tractor’s petroleum products requirements. 


MORE CONTRACTS. The UK Atomic Energy Authority have 
placed contracts with Hawker Siddeley Nuclear Power Co.Ltd. for 
the designs of a glovebox and vacuum melting furnaces. 


EXPANSION JOINTS FOR BERKELEY Going through 
Ashmore, Benson, Pease and Co’s new South Works at Stockton- 
on-Tees is a batch of 36 bellows joints for the gas duct circuits 
at Berkeley power station. The actual bellows are by Industrie 
Werke Karlsruhe but otherwise the units are completely built here 
to AEI-John Thompson design. Note the second unit from the right 
in the front row, fitted with temporary end domes for hydraulic 
testing. ABP and Co. were responsible for the stainless steel 
fabrication at the original Windscale primary separator and solvent 
recovery plant. They are now working on extensions to this in- 
Stallation and are currently fabricating a series of special heat 
exchangers in pure Monel. The new South Works cover nearly 
400,000 sq.ft and represent the half-way mark in a 20-year ex- 
pansion programme. Since this was started in 1949 the company’s 


output has quadrupled while the staff has only doubled 
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ANTICIPATING INDUSTRIAL APPLICATIONS. Nuclear \\ :- 
terials & Equipment Corp. (NUMEC) has expanded the size of i s 
Apollo plant by 25% since June 1 and a further increase of 18,0 
sq ft is expected by next November, when it is anticipated an v 
laboratory building especially designed for the handling of p 
tonium will be completed. 


o 


RAPID DELIVERY. On June 15,-the reactor control instrume - 
tation, completed ahead of schedule by Ekco Electronics, w 
despatched by air to Copenhagen to be installed in DR3 at Ri 


sy 


EUROPEAN TOUR. At the end of June, George Kent’s mobi = 
exhibition started a six-month tour of Switzerland, Spain, Yug. - 
Slavia and Italy. While in Spain, a large group of instrume 
mechanics will be given a five-weeks course, 


RADIOBIOLOGICAL RESULTS. The first report of the Agric: 
tural Research Council has been issued and covers a survey 
the strontium-90 content in human diet in the UK during 1953, 


= 


LARGE URANIUM ORE ORDER. Susquehanna-Western Inc. h 
contracted to purchase from Vitro Minerals Corp. 480,000 Ib 
concentrate annually, up to the end of 1966 - total purchases a 
expected to exceed $M15 in value. 


=m 
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MORE US RESEARCH. The AEC put into effect 19 life science 
research contracts, totalling some $334,000 in value, in May. Si 
are new and the remaining thirteen contracts are renewals to con- 
tinue work already in progress. Of the new contracts, one is for 
work in medicine, one in environmental sciences and four in 
special training. 


AMERICAN FITTINGS IN UK. Thorn Electrical Industries Ltd. 
announced on July 15 that as a result of an agreement between 
their subsidiary, Atlas Lighting Ltd., and Luminator Inc. of 
America, they have acquired a licence to manufacture and dis- 
tribute Luminator lighting fittings in this country. These products 
will be handled by the Components and Connector Division of 
Thorns. 


D 
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AEC RETRENCHES. It has been decided todispose of the uranium 
feed materials processing facilities located at Destrehan Street, 
St. Louis. These works have been on a standby basis since July 
1, 1958, following the start of operations of the new Weldon 
Spring feed materials production centre earlier in 1958. 


REORGANIZING ADVANCED COURSES. In June, Mr. A.A. Part, 
Head of the Further Education Branch of the Ministry of Educa- 
tion, said that it would not be possible to create colleges com- 
parable with the technical universities on the Con.. -nt unless 
the location of advanced courses are concentrated to ease the 
scarcity of staff and cost of equipment. 


CHANGE IN NAME. From July 1, Besson & Robinson Ltd., 
makers of electrical relays, change their name to B. & R. Relays 
Ltd. 


CHEAPER AND BIGGER RESISTORS. Resulting from improved 
manufacturing techniques, the ohmic range of Jobling Metal Oxide 
Film Resistors has been extended up to 2 megohms. Due to in- 
creased sales, substantial price reductions have been made and 
these resistors will, in future, be marketed under the registered 
trade name ‘ELECTROSIL’. 


125 YEARS OF ENGINEERING. Sulzer Brothers Limited of 
Winterthur are, this year, celebrating the 125th anniversary of the 
foundation of the company. The management still includes mem- 
bers of the fifth and sixth generations of the family founded by 
Salomon Sulzer nearly 200 years ago. 





NUCLEAR POWER now has available, for loan to bona 
fide lecturers, 2 x 2in. slides of the following colour 
and black and white drawings published in the maga- 
zine, Berkeley, Bradwell, Dounreay, Chapelcross, Ad- 
vanced Gas-cooled Reactor, Hinkley Point, Calder Hall, 
Enquiries to the Editor. 
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Knowing where to 
find the answers on 


This new handbook describes in detail the many 
Wiggin high-nickel alloys specially developed 
for corrosion-resisting duties. It includes 
extensive data on the properties of ‘AT’ 
Nickel, Monel, Inconel, Corronel B and 
Ni-o-nel, and gives results of tests carried 
out in many corrosive media. It is 
available, without charge, to designers 
and chemical engineers. May we 


send you a copy ? 





B Please send me, without charge, a copy of your publication 
i: Corrosion-Resisting Characteristics of Wiggin High-Nickel 
Alloys’. 


Name 





Appointment or Department 





Company. 





WIGGIN 


KNOW NICKEL ALLOYS 





Publications will be sent to private address, if preferred. 


NP. 
a oe ee ee ee oe ee oe ee oo ee 


*‘MONEL’, ‘INCONEL’, ‘CORRONEL’ AND ‘NI-O-NEL’ ARE REGISTERED TRADE MARKS 


—-@-. HENRY WIGGIN AND COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM 16 


TGA CS 
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They said... 


points from papers, specches, conferences 


Is it costing too much? 


The heads of the major engineering organizations con- 
tinue to emphasis the ever-increasing cost of develop- 
ment and ‘keeping up with the Jones’s’ in the nuclear 
field. At the annual general meeting, on June 15, 
Mr. R.B. Potter, chairman of Simon-Carves Limited, 
was concerned with the spending of ‘exceptional sums 
on research and development with no real assurance of 
proper continuity of work in the future... . The 
position is no brighter on the export side, as there is 
no evidence that foreign countries are ready to place 
orders regularly with this country. Indeed, in Europe 
there are indications that a number of contracts will 
go to America, apparently because of the more attrac- 
tive terms which are being offered both for credit and 
sale/re-purchase of fuel elements.’ 


These sentiments were echoed by Mr. Richard Miles 
on the occasion of the 69th annual general meeting of 
Head, Wrightson and Co. Ltd., on July 9, when he said 
‘I see no reason to depart from my warning two years 
ago, repeated last year, that to pioneer builders of 
nuclear power stations reasonable profits will rarely 
accrue, There are now too many Groups chasing too 
little work. This is not in the national interest at a 
time when there is a shortage of scientists and tech- 
nicians’, 

From across the Atlantic, in New York, Dr. Chauncey 
Starr, general manager of Atomics International told the 
Nuclear Energy Writers’ Association, at the end of 
June, that the ‘separation of fact and fantasy is essen- 
tial to the sound growth of the industry.’ In addition 
he said that incentives for industries involved in 
atomic energy should be determined, additional ex- 
perimental and prototype plants constructed and sub- 
sidiaries between American and foreign countries to 
foster commercial interests should be formed. (See 
last month’s ‘Worldview’ page 67). 


Comments by Sir Leslie Gamage, MC, Chairman and 
Managing Director of The General Electric Co. Ltd., 
underlined, in his Annual Review and Accounts for 
1958-59 on July 18, the difficulties confronting nuclear 
power station builders. Whether such contracts will be 





reasonably profitable is difficult to predict and t 
GEC have come to the conclusion that ‘there is only 
limited market for the present form of gas-coo! 
graphite-moderated reactor overseas owing to its hi 
capital cost. An intensive new approach to reactor 
mensions and electrical capacity is necessary to 
duce capital cost’. 
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Reflecting the optimism due to Atomic Power Cx 
structions Ltd. having been awarded the contract | 
the Trawsfynydd power station, Mr. O.J. Philips« 
chairman of Richardsons, Westgarth & Co Ltd (one 
the member companies of APC), referred at the anm 
general meeting on July 17, at Wallsend, to the bui 
up of research facilities at Heston. ‘Considerable « 
penditure has been involved, but this, it is considere | 
has been expenditure which must be met, if a share 
the important nuclear power field, for land and marine 
use, here and overseas, is to be secured’. So far rx 
agreement has appeared to have been reached between 
the various consortia as to what is considered a rea- 
sonable level of expenditure for research and develop- 
ment but at least some cut-back seems inevitable, 
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Nuclear activities in the Middle East 


The future prospects in the atomic energy field were 
reviewed by Sir John Cockcroft in his address at the 
opening of the Tehran Nuclear Centre on June 22. While 
the date at which nuclear power will be competitive 
with otherfuels appears to have receded a little due to 
the fuel situation of the world temporarily changing 
and coal and oil being available at lower prices, in 
the long run ‘it seems to be quite obvious that nuclear 
power is essential if the living standards of mankind 
are to be steadily improved’. Already atomic energy is 
being used in the Middle East to improve conditions 
and for industrial purposes - the ‘Baghdad Pact Nuclear 
Centre was able to help in the foundation of a Radio- 
isotope Clinic in the Baghdad Hospital and it is now 
helping the University of Shiraz to install a 1000 curie 
radio caesium source for the treatment of cancer.’ 
In conjunction with Harwell, radioactive gauges have 
been used in Kuwait to show how the level of the in- 
terface between brine and oil in a bore hole can be 
determined and a student from Iraq has developed a 
radioisotope method for measuring impurities such as 
sulphur and lead in oils. In these ways and with 
assistance from the American and British authorities, 
the Nuclear Centre at Tehran will carry out research 
work on specific problems of the area. 





NAMES IN THE NEWS 


Dr. D.H. PRINGLE has been made chief physicist of Nuclear 
Enterprises (GB) Ltd. 

Mr. J.F. PERRY has been named deputy chairman of Eutectic 
Welding Alloys. For many years Mr. Perry was with Metropolitan- 
Vickers Export rising to the post of managing director. 

Mr. J.F. MacGILLIVRAY has taken up a post as chief staff officer 
with the Atomic Energy Authority. He will be based at Chapel- 
cross, 

Dr. C.M. CAWLEY has been appointed chief scientist to the 
Ministry of Power on the retirement of Sir KELVIN SPENCER. 
Mr. S. BLACK has left British Aluminium to work at APV as 


senior sales engineer. 
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Mr. W.C. MOORE was recently appointed project manager for 
General Atomic’s maritime gas-cooled reactor project. 

Mr. A.L.G. LINDLEY has been appointed vice-chairman and a 
managing director of The General Electric Co. Vr. Lindley ha: 
been with the firm since 1918 and is responsible for General 
Electric’s atomic energy activities. 

Mr. R. YEOMAN has joined the board of James Hodgkinson (Sal- 
ford) Ltd. 

Mr. R.H. FOSTER has been appointed a managing director of 
M, & W. Grazebrook Ltd. 

Mr. R.J. SMITH, chief projects engineer of GEC’s atomic energy 
division arrived in Japan last month where he will be in charge of 
the organization supervising the erection of Japan’s first atomic 
power Station. 
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TOKAI-MURA 


At Tokai-Mura, 70 miles north-east of Tokyo, The General 






















Electric Company Limited of England is to build Japan’s first 
nuclear power station. This 150 MW station will be powered 
by a single gas-cooled graphite-moderated reactor of the same 
basic type as the two which are being built by G.E.C. at 
Hunters:on in Scotland. In producing a design to ensure the 
safety of the installation even under severe earthquake con- 
ditions, G.E.C. and her associate Simon-Carves Ltd., have 
brought to bear the results of much experimental work. For 
example, models of the pressure vessel mounted on a sup- 
porting skirt were subjected to horizontal loads such as would 
arise from earthquake shock 

Unique protective devices will be provided capable of effec- 
tive operation even if the core should be severely damaged 
and tilted to an angle of 45°. In addition to the normal 
control rod system there is a unique arrangement of boron 
steel balls which would be released into the channels in the 
core by seismic pick-ups outside the station or by displace- 
ment of the pressure vessel, the core itself, the grid or 


various other critical parts of the reactor. The station is 


expected to be in full operation in 1963. 


OF ENGLAND 


ATOMIC ENERGY DIVISION 





THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND, ERITH, KENT 
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BOOK 
SERVICE 


All the books reviewed in Nuclear 
Power, and all other scientific 
and technical books and period- 
icals from all over the world may 
be obtained from :— 


BLACKWELL’S 


BROAD STREET 
OXFORD 


Get all the 
latest information 
from our catalogues of new 
books on 
Science 
and 
Technology 


free on request 
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NUGLEAR POWER 
BOOK INQUIRY 
SERVICE 


If you would like to have de- 
tails of a particular book or to 
know whether one is published 
on a specific subject, fill in this 
coupon and send it to us. We 
will then forward it to the ap- 
propriate publisher or book- 
seller who will answer your 


query. 


Details please of books on the follow- 
ing subjects : 


send to NUCLEAR POWER, 3 PERCY 
STREET, LONDON, WI, ENGLAND 
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Book Reviews 


The best so far 


MATERIALS FOR NUCLEAR  RE- 
ACTORS’ Bernard Kopelman McGraw - 
Hill 1959 : 320 pp 93s 

The materials field in nuclear energy is 
a most difficult subject to cover, due 
partly to its diversity and partly to the 
speed with which the subject matter ad- 
vances, so that a would-be author finds 
that Chapter I is obsolete before Chap- 
ter 15 is safely on paper. Furthermore, 
most of the books written have enormous 
gaps, due presumably to the authors’ 
acquaintance only with limited aspects 
of the subject. 

Of the books that have appeared, so 
far this is certainly the best. It is read- 
able, a very convenient length, up to 
date (for example it contains a fair 
amount that is new to the writer), and 
covers all branches ofthe subject. It is, 
for example, one of the few American 
text books to acknowledge the existence 
of magnesium as a canning material. 

The work is the product of thirty spe- 
cialists. Mr. Kopelman is to be congra- 
tulated, both upon his choice of writer 
and on the skilful way he has edited the 
book, so that its diversity of authorship 
does not produce irritating conflicts of 
style and presentation. The reader is 
taken smoothly through the life cycle of 
uranium from ore to the chemical pro- 
cessing of spent fuel elements. On the 
way he is introduced to the properties 
of reactor materials, and in particular 
radiation effects are dealt with in a 
very systematic and thorough way. 

L.M. Wyatt 


Postgraduate value 


THE STRUCTURE OF METALS 1959 
London Institution of Metallurgists 
118 pp Price 25s. 

This collection of four lectures was 
given at the Institution of Metallurgists 
annual refresher course in 1958 and is 
devoted to a survey of recent advances 
in metal physics. The subject matter re- 
flects the rapid progress in the theory 
of the electron structure of metals and 
the dislocation theory of plastic defor- 
mation made during the last two or three 
decades. 

In the opening lecture Professor G.B. 
Raynor discusses the physical proper- 
ties which distinguish metals from other 
classes of solids and traces the deve- 
lopment of electron theory from the 
early ideas of Drude & Lorentz to the 
most recent concepts of quantum theory. 
It is unfortunate that the emphasis is 
mainly on the band theory whilst Paul- 


’ 


— 





ing’s chemical approach, which is c +r 
tainly at present the most useful y 
for metallurgists to discuss cohesi: 


s < 


is dismissed in half a paragraph. !'r. 
J.A. Catterall’s lecture describes t ie 
ways in which properties of electrc is 
at the Fermi surface are determin :d 


from measurements of electronic spe-i- 
fic heat, magnetic susceptibility e.d 
electrical effects, and how information 
about density of states curves is >b- 
tained from soft X-ray emission speci ra. 

The remaining two lectures by Po 
fessor A.G. Quarrell and Dr. J. Nutting 
deal with the dislocation theory of 
plastic deformation and its recent bril- 
liant verification by the direct obser- 
vation of dislocations in the electron 
microscope and by other methods. The 
reader is left wondering whether the 
lectures are not more suitable for the 
advanced or first year research student 
in metal physics than the average prac- 
tising metallurgist. For such a purpose 


the book is good value. 
A.A. Johnson 


For serious writers 


THE TECHNICAL WRITER J.W. 
Godfrey and G. Parr 340 pp London 
1958 Chapman & Ilall Price 45s 
Very few indeed are born with genuine 
literary gifts but good straight-forward 
descriptive writing can certainly be ac- 
quired. It takes a little application of 
course, but for an engineer or scientist 
it is an accomplishment well worth work- 
ing for. Most technologists have at some 
time or other to do some writing, even 
if it is only the preparation of the occa- 
sional private report and if this is not 
done in a manner which quickly con- 
municates the ideas to those for whom 
they are designed, the value of the ori- 
ginal work can in many cases be com- 
pletely obscured. 

Described, accurately, as ‘an aid to 
the presentation and production of tech- 
nical literature,’ this book is however 
slightly mistitled. The authors say they 
have not set out to write a book on the 
art of writing but have rather concen- 
trated on the processes that separate the 
manuscript from. the finished article. For 
this reason they have assumed that the 
would-be writer is grounded in the prin- 
ciples of composition and set out only 
to show him how to avoid common pit- 
falls and put a final polish on his work. 

Well written and informative, The 
Technical Writer canbe recommended to 
anyone who takes his writing: seriously. 


Caldwell Davidson 
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Conventional oils cannot live in conditions of atomic Two examples of the 
radiation. Such conditions are inseparable from NUGLEOL 
certain parts of any mechanism designed to produce = ie : roa 
power from nuelearfission. de *  3NUCLEOL 592 A radiation resistant lubricant 
This, and other allied lubrication problems, was the ee based on selected mineral oils of high arcmati- 
challenge which faced oil technologists everywhere. < oe vim ens See. 
: : NUCLEOL G A grease gelled with a new 
And, as so often in the past, Wakefield-Dick’s research team a emnpeent pabeniiinuaited Guteutte 
produced the answer. An entirely new series , the lubrication of control actuator bearings 
of oils and greases, resistant to radiation Woot operating-at the lower radiation levels 
and named “‘Nucleol”’, is now available to © — 


lubricate the wheels of this Atomic Age. ; oe A Wakefield-Dick research chemist investigating 
the effects of radiation on lubricants. 
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How much does aspark cost 





2 
ae In chemical plant, where fire is a 
By greater hazard today than ever before, 
the cost of a spark depends upon the 
Tait. Sig efficiency of your fire protection. 


Through 40 years of fire-fighting 
experience, Foamite have developed 
appliances and chemicals to meet the 
increasing fire risks of industry. 
Foamite offer you a complete 
fire-fighting service and a technical 
staff available for'consultation on 
fire-extinguishing projects of all 
kinds, anywhere in the world. 
Foamite protection includes, Carbon 
Dioxide and specialised Water Spray 
Installations, Airfoam and Chemical 
Foam for Tanks and Chemical 
Plants, fast efficient mechanised 
appliances and Portable Extinguishers 
and Chemicals of all types. 


Foamite Ltd 


FIRE PROTECTION ENGINEERS 

























Sales Office: 
Clifton House, 83 Euston Road, 
ed London N.W.1 

and at Plymouth, Devon. 
Telephone EUSton 5578 
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Expansion, contraction and lateral movement of 
pipe work under extreme conditions of temperature 
and pressure is no problem to the engineer who 
has been wise enough to contact and consult 
TEDDINGTON technicians. 


Teddington Bellows Expansion Joint cylinders are 
butt-welded from highly finished cold rolled stainless 
steel sheet. Convolutions are introduced to give the 
bellows their characteristic flexibility. Nuclear, 
chemical, marine and gas engineers acknowledge 
their efficiency and superiority over many older 
forms of expansion joint. Wherever pipework is 
subjected to vibration or movement in any direction, 
a Teddington Bellows with a suitable end-fitting 
will solve the problem. 


SEND FOR BROCHURE No. R 67 


Teddington Bellows are produced in technical collabora- 
tion with the Solar Aircraft Co., U.S.A. 


TEDDINGTON BELLOWS 


EXPANSION JOINTS 


TEDDINGTON [AIRCRAFT CONTROLS LIMITED, (Industrial Bellows Division) 
Ammanford, Carmarthenshire. Tel: Ammanford 2255 
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Resistant to mechanical shock, 
vibration, moisture, corrosion 


The potting of capacitors, chokes, delay lines and similar components, 

as a protection against mechanical and vibrational shock, moisture and corrosion, 
demands a potting material which possesses an exceptional combination of properties. 
Epikote resins provide this combination outstandingly : 

a high degree of adhesion to metals and other materials, with 

minimal shrinkage on cure; toughness ; resistance to thermal cycling; 

excellent electrical properties over a wide temperature range (i.e. high dielectric 
strength, low power factor and high volume resistivity and arc resistance). It is not 
surprising that Epikote resins have won wide acceptance in the electrical industry. 

Ask for full details quoting No E.E.4. 


EPOXY RESINS for perfect potting 


SHELL CHEMICAL COMPANY LIMITED. In association with Petrochemicals Limited and Styrene Products Limited. 


Regional Offices:; LONDON: Norman House, Strand, W.C.2. Tel: Temple Bar 4455. BIRMINGHAM: 14-20, Corporation Street, 2. Tel: Midland 6954. 
MANCHESTER : 144-6, Deansgate. Tel: Deansgate 2411. GLasGow: 48-54, West Nile Street, C.1. Tel: City 3391. BeLrasr: 16-20, Rosemary St. 
Tel: Belfast 26094. DUBLIN : 33-34, Westmoreland Street. Tel: Dublin 72114. 

“ EPIKOTE "’ is a Registered Trade Mark 
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SHIELDING 
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Bristol Siddeley 
provide a comprehensive 
range of high precision 
recirculating ball and leac 
screws and splines for 


universal applications. 











HIGH EFFICIENCY 
BACK-LASH ELIMINATION 
LONG LIFE 


LOW MAINTENANCE FACTOR 


Up to 80% reduction in power can be achieved for 
actuation compared with conventional methods. 
Ability to run at high temperatures with and 
without lubrication. 

Over 2,700 applications already established in all 
fields of engineering. 

Complete technical and manufacturing co-operation ' 
with Beaver Precision Products Inc., Detroit. 


BRISTOL SIDDELEY ENGINES LIMITED 
COVENTRY - ENGLAND 
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There’s nothing to equal 


SWIFTPLAN 


FOR SPEED, ECONOMY AND FREEDOM IN DESIGN 











SWIFTPLAN STAR FEATURES 


UNIQUE FLEXIBILITY 
in planning and design 


UNINTERRUPTED FLAT CEILINGS 


REMARKABLE EASE AND SPEED IN ERECTION 
a block a day! 


MINIMUM SITE COSTS 


QUALITY MATERIALS 
for strength and durability 


PRECISION BUILT—ENGINEER TESTED 


ECONOMICAL TRANSPORT 


(four units per vehicle) 
100% RECOVERY VALUE 


COMPLETE WITH DECORATIONS - FLOOR COVERINGS 


LIGHT - HEATING - PLUMBING dS required 


AND THE SWIFTPLAN ALL-IN SERVICE 


PLANNING - TRANSPORT - ERECTION - RE-SITING 











Swiltplan Units 
(25 feet long by 8 feet 
wide) can be used 

in combination to form 
single, double or 
multispan buildings. 











Here at last in Swiftplan you have all the advantages of a 
precision-built mobile building plus real freedom and 
flexibility in your planning and design! Doors, windows, 
etc., just where you want them—without extra charge! Far 
greater flexibility in positioning partitions, and a choice 
of alternative heights of building. (And—what is surely 
long overdue—uninterrupted flat ceilings!) Swiftplan 
opens the way to altogether new standards of efficient 
planning and aesthetic design. From every point of view— 
speed, quality, durability, economy—Swiftplan units excel. 
Write today for illustrated leaflet, and, if you have any 
accommodation problem on your hands, send us details 
and we will gladly advise you free and without obligation. 


IFTPLAN 


LIMITED 





39 VICTORIA STREET: LONDON : S.W.1 
Telephone Abb _y 4393 


MOBILE OFFICES - RAILWAY STATIONS : WORKSHOPS + STORES + CANTEENS - CAMPS -: ABLUTIONS 
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Steam, feed and CO, pipework in trenches with heat exchangers in background. 


S&L PIPEWORK 
FOR CHAPELCROSS 











We are the main contractors for the high and low 233 
pressure pipework at Chapelcross nuclear power 
station. Our contract includes the design, manu- 
facture and installation of the steam feed, CO, and 


Dn 
LP. BORER 
service water pipework. 3 
~ 
LP. OUTLET HEADER 
FROM NOCD 
ECONOMSER 





In addition we have supplied over 250 miles of 
E.R.W. steel tubes for the heat exchangers. 
CONSULTING ENGINEERS: MERZ & McLELLAN. 


The illustrations are reproduced by courtesy of The United Kingdom 
Atomic Energy Authority, and of ‘Nuclear Engineering’. 


STEWARTS AND LLOYDS 
LIMITED 


GLASGOW - BIRMINGHAM - LONDON 














ss oe 


3 











Formula 
for 
cost 


reduction 


‘SOCAST 
STEEL 
CASTINGS 


BY PRECISION METHODS 


WS 





SAMUEL OSBORN & GCO., LIMITED 
CLYDE STEEL WORKS 
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An increasing number of manufacturers of 
plant are using components cast by pre- 
cision methods. In many instances, com- 
ponents previously machined from the 
solid are being produced as castings with 
marked economies. 


Intricate designs may be cast in stainless 
and many other steels to close tolerances, 
with good surface finish and freedom from 
porosity. Machining allowances are drastic- 
ally reduced, and often eliminated. 

Reduce your manufacturing costs and expe- 
dite production by high quality ‘SOCAST’ 
steel castings, which will withstand high 


pressures and avoid many repairs and rec- 
tifications in the machine shop. 


FINE STEEL MAKERS - STEEL FOUNDERS 
ENGINEERS’ TOOL MAKERS 
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ANCIENS ETABLISSEMENTS 


AUBERT 


ET 


DUVAL 


A. R. J. DUVAL, SUCCESSEURS 


41, RUE DE VILLIERS - NEUILLY SUR SEINE 


TELEPHONE : MAILLOT 88-30 - R. C. SEINE 56 B 1399 
ADR. TEL. : FALATLAS-PARIS - TELEX 20.655 


ACIERIE DES ANCIZES 


(PUY-DE-DOME) 





ACIERS er ALLIAGES 


REPONDANT AUX EXIGENCES DE 


L’ENERGIE ATOMIQUE 








4% wv a Purge Traps (one encased and one showing inside) 


A vast and ever increasing range of products for the Nuclear Industries is flowing 
CG ¥ from our factories. We manufacture everything from large fabrications down 

to the finest tube. All our products are made and tested by the most 
advanced scientific and technological methods—Argon Arc welding, X-raying, 
n crack-detection, pickling and vacuum-testing. Your enquiries regarding 
Ee Foy! fabrications in stainless, stainless clad. monel, copper and other non- 


ferrous and ferrous metals, will meet with our immediate attention 


THE LONDON ALUMINIUM CO-LITD. Pressings, Spinninzs, Chemical and Llectro- 


brightening and Anodising. 





THE LONDON ALUMINIUM CO. LTD. - WESTWOOD ROAD - WITTON - BIRMINGHAM, 6 - ENCLAND - Tel.: EASt 156! 
(8 lines) 
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Fre_pDEN ELectronics Ltp 


ALSO AUSTRALIA, 


ITALY, 





WYTHENSHAWE 


CANADA. 
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CONTROLLING 





TU Wal ice within 025%, accuracyp © © © © ° 





Thermocouple Amplifier and 6” diameter indicator. Overall 
accuracy +0°25%. Temperatures up to 1600°C. Temperature 
measuring head and amplifier, also amplifier and indicating 
meter can be thousands of yards apart (input 0-50 ohms, output 
up to 4,000 ohms). 

Amplifier can be used with Recorder or Recorder/Indicator/ 
Controller. 

Multipoint instrument (illustrated) gives very low cost per point 
and automatic correction for varying cable lengths to measuring 
points. 

Write for publications CAP. 1, 200 and price lists. 





 EEETIETIET single & 4 point Je © © © © © 





Resistance Thermometer, single and 4-point recording. 

Chart diameter 11”, various speeds. Accuracy + 0°5%. 

Covers temperature spans down to only 15°C between —200° and 
PC 


ot a 


Platinum measuring head and recorder can be up to 250 yards 
apart. 

Indicating and/or electrical or pneumatic Control facilities 
available. 

Other recorders for temperature up to 1600°C. 

Write for publications 209,200, CAP. 1. and price lists. 


to within 0°1° C le eeeee 


Precision Temperature Controller. 

Differential 0°19, (O'1°C. on range spans of less than 100°C). 
Covers temperature spans down to 10°C or 20°F (e.g. 80° to 
100°F) between — 200° and + 500°C. 

Platinum measuring head and controller can be up to 250 yards 
apart. 

Electrical contacts are 5 amps at 250 V.A.C. 

Thousands now in use. 

Flameproof version available. Available also for differential 
temperature control. 

Write for publication 219 and price lists. 











BETTULIL Me up to 140 points | « eeeee 





We supply scanners which will automatically check the temperatures 
at up to 140 points over a period of 5 or 15 mins. If any point 
is Outside its set temperature limits an alarm bell or light will 
come on and scanning will cease, alternatively, ‘memory’ lamps 
or drop indicators show which points were out of tolerance 
when last checked. Tolerance bands as close as + 0°25°C can be 
provided at basic temperatures between —200°C and 1600°C. 
Provision can be made for differing temperatures and tolerances 
at each point. 

We shall be pleased to quote against your specific requirements. 
Write for scanning leaflets for fuller information. 


FIRST _IN_ LEVEL 


Indicating 


Recording 


Phone: Wythenshawe 3251 (4 lines) Grams: Humidity Manchester 


LONDON, WALSALL, STOCKTON-ON-TEES AND EDINBURGH Control 
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40 VOLTS/SEC a —_. 
AUTOMATIC CORRECTION 


—with the type 
TCVR voltage regulator 


Type TCVR-7000 
Rack-mounting 
version, 






The TCVR is a servomechanical automatic voltage 





regulator having the very high speed of correction of 
FORTY VOLTS PER SECOND. It provides an 
undistorted Output, maintained constant within very 
close limits (normally +0.5°.) from no-load to full- 
load, for wide variations in frequency and power factor. 
A wide range of models- from 1.6 to 12 kVA single- 
phase, and 4.8 to 36 kVA three-phase. is available, 
to standard or tropical specification, in cabinets or for 


Other products of Claude Lyons Ltd. Stabiliser Division 


rack-mounting. Models are also available in which BMVR: Motor-driven laboratory and industrial regulators ranging from 1-6 to 29 kVA 
single-phase, and 4°8 to 87 kVA three-phase. Constancy of output normally + 0-5%, 

the output voltage is continuously adjustable over a from no-load to full-load. No distortion. Speed of correction | Volt/Sec. A great 

wide range by means of a panel control. Regulators variety of models, standard, tropical and militarised, for all applications 

can be supplied to Services’ specification, and special BAVR: Electronic stabilisers of very high accuracy, and very rapid response, with no 

models can be designed to order. moving parts. Input range 10°, to 5°,, Output constancy 0.1 Three sizes : 


200, 500 & 1000 VA. Exceptionally 


useful for control of chemical processes, heating, 
lighting, etc 


For high-speed, accurate stabilisation § without 
distortion specify TCVR. ‘ 
ASR: Automatic step regulators, small, inexpensive, and with sinusoidal output wavefi 
Two sizes : 1: 1S kVA and 2-3 kVA. Input range - 10°, to 5 2 





orm. 
; Output constancy, 7 


ATC: Automatic Tap-Changing Transformers a development of ASR Two sizes: 

575 VA and 1150 VA. Input range - 20°, to 10°, : output constancy, 5°,. Provide 

adequate stabilisation for many types of apparatus, at low 
R 


cost. Also useful as pre- 
regulators, e.g. in conjunction with BAY 


Claude Lyons td. 








We shall be pleased to send you full details of our entire range. 





Stabiliser Division VALLEY WORKS - HODDESDON: HERTS: TELEPHONE HODdesdon 4541-4 


CL/47/E28 





Vacuum Leak Testing Technique 
for... 


OIL DRUMS... HIGH PRESSURE BOILERS... 

SEALED INSTRUMENTS... LIQUID GAS 

VESSELS... MERCURY ARC RECTIFIERS... 
HEAT EXCHANGER ELEMENTS. 





A correctly designed pumping system is of vital importance for vacuum 
leak detection work enabling maximum use to be made of the intrinsic 
sensitivity of any detector gauge. ‘* Speedivac”’ leak test pumping units, 
available in a range of sizes, include such special features as: 


1 Series pumping system with primary diffusion 
pump backed by a smaller model, backed in 
turn by a rotary pump. 


2 Detector gauge heads situated between the 
diffusion pumps where the heads are protected 
from detector gas regeneration from rotary 
pump oil. 


3 Throttle valves fitted between the detector 
and the secondary pump to provide optimum 
concentration of gas at the head. 


4 LT6 hydrogen/Pirani and LT4 hydrogen/Pallad- 
ium detector gauges with sensitivities of 10-? 
lusecs and 10-5 lusecs respectively available 
if required. 











yw 


Illustrated is a ** Speedivac”’ 9TO1 pumping system which is 
equipped with a 9” bore oil diffusion pump. 


EDWARDS HIGH VACUUM LTD., MANOR ROYAL, CRAWLEY, SUSSEX, ENGLAND. “"s00°" 
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® “se 


THE WORK OF YEARS 

AN LRLLB “EX OW WAR 
The transfer of heat from gas to steam in large quantities and at high pressures, and all the technical, mechanical 
and manufacturing problems associated with that work has been our special problem since the days of the small 


power station boiler. 


Our activities in the field of nuclear heat exchange is a natural outcome of this experience. 


Preparing to weld fins to 
a superheater tube for a 
Nuclear Power Station. 


THE MANCHESTER WORKS 


per wee eae @ 2 2 2 82 2228282828 22828 388 3 eee ee eee 


* 
'THE SUPERHEATER CO.LTD —=, ae 7 


AUTHORITY 





! Tiuclear Division ON 
SUPERHEATED 
97, TOTTENHAM COURT ROAD, LONDON W1. STEAM 

Lm es es eee eee ere ee 
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PRESSURE 


INDICATING - RECORDING - CONTROLLING 
FOR... 


Steam and other gasses. 
Water, oil and other liquids. 
Pressures down to 5” WG and up to 15000 p.s.i. 


Indicating, recording or controlling or any combination of these 
features. 


Vacuum, absolute and differential pressures as well as the usual 
gauge pressures. 


Transmission over distances of a few feet or hundreds of yards. 


WITH * * .* 
Accuracies as high as 0°5%. 


Immediate response at the receiving instrument to changes in 
pressure at the measuring point. 


Robust but simple wiring between the transmitter and the indicating 
recording or controlling instrument. 


Intrinsic safety certificate. 


Wide range of indicating meters in many sizes, recorders for wall 
and panel mounting, controllers for electrical and pneumatic 
control etc. 


%* Write for Remote Pressure brochure 


Phone : Wythenshawe 3251 * ‘Grams: Humidity Manchester 
also AUSTRALIA, ITALY and CANADA. 
Branch Offices: LONDON, WALSALL, STOCKTON-ON-TEES and EDINBURGH 


Recording 


FIELDEN ELECTRONICS LIMITED - WYTHENSHAWE * MANCHESTER Indicating 
Control 
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WESTON 


MOVING COIL 


RELAYS 


The simplicity and reliability of relay contr« 

for a wide variety of applications has led t 

the ever increasing use of Weston Movin 

Coil Relays. Let us have a note of your rela’ 
problems and we will be pleased to advise on 
the most suitable model for any set of con- 
ditions. Enquiries should, if possible, be 
accompanied by full particulars of both 
control and local circuits. 





Illustrated is the Model $170. Other types include the 
Model S124, a magnetic contact relay which operates 
with a minimum power input of 0.004 microwatt 
and the Model S115; a miniature relay, which 
functions as an “on-off” switching relay. 


SANGAMO WESTON LIMITED 
ENFIELD - MIDDLESEX 


Tel: ENField 3434 (6 lines) & 1242 (6lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire, Port Glasgow 41151 

Branches: London, CHAncery 4971 Glasgow, Central 6208 Manchester, Central 7904 
Newcastle-upon-Tyne, Newcastle 26867 Leeds, Leeds 30867 - Liverpool, Central 0230 
Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 Briscol, 


Bristol 21781 + Southampton, Southampton 23328. swe? 
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permanently 


corrosion-free piping 


Year by year, above and below ground, 

piping made with Geon High Impact PVC 

is carrying gas, water and effluent safely, 
reliably, efficiently. High Impact PVC piping 

is chemically inert therefore permanently 
resistant to solvents, rust, soil acids, 

and chemically active effluent of all kinds: 

It combines high tensile strength with 

lightness ; ease of installation with 

economy of maintenance. 

Its unique combination of properties establishes 
Geon High Impact PVC as the ideal 

piping material for all industrial installations. 
For full information please write for Booklet No. 170. 


ensured with Geon High Impact PVC 


British Geon Limited 


A MEMBER OF THE DISTILLERS PLASTICS GROUP 





Geon is a registered trade mark 


SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON WI HYDE PARK 7321 
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With an end in view... 


... about tanks 


When industry enquires about the supply of road- 
tanks, transportable tanks and storage tanks, more 
often than not they enquire of Darham. 

Technical Advisory Service 

Darham are known for the dependability in 
constructing tanks for the transporting or storage of 
liquids and powders. Much of the success of a Darham 
tank can be attributed to the Technical Advisory 
Service of Designers and Engineers, who study every 
individual requirement. 

Solving the Problems 

They apply their knowledge and skill to the problems 
of achieving the maximum payload possible, 
capacity, weight distribution, types of lining, insulation, 
loading and discharging techniques. The result? 

The finest tank that man can conceive. 


DARHAM build fine tanks in Mild Steel 
(suitably lined if necessary), 
Stainless Steel and Aluminium. 


“LEYLAND © 


DARHAM INDUSTRIES 
t=) = Bad @E= Bee Y  cowvon) LIMITED 
17 Surrey St., The Strand, London, W.C.1 


aie COVent Garden 0556 


tee WORKS: BASILDON, ESSEX AND DURHAM CITY 


BOURDON 
PRESSURE 
SWITCH 


For use with liquids or gases, and may also be 











supplied with Stainless Steel elements for 
corrosives. In ranges from 150 p.s.i. to 
5,000 p.s.i. Contact rating 5 amps at 
250 volts A.C. 


Also available in 
Buxton certified 
flameproof cases 
in association with Stow and Partners Ltd. 4 RAs. 
Py 


4 CRAWLEY 


For full details, please write : 


K.D.G. INSTRUMENTS LTD. 


MANOR ROYAL, CRAWLEY, SUSSEX . Crawley 25151 


London Showrooms, Service & Sales: 100 Fleet Street, E.C.4. Tel.: FLEet Street 5354/5 


@ » 
44aar” 
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SERVICE DE RENSEIGNE- 
MENTS POUR NOS LECTEURS 
Il est souvent difficile au client 
publicitaire d’indiquer dans un 
espace restreint tous les détails 
de sea produits. Dans le cas o% 
vous désirerie: de plus amples 
renseignements 4 ce sujet, veuillez 
pointer le numéro approprié sur 
la carte ci-contre et envoyer cette 
derniére 4 NUCLEAR POWER. 


AUSKUNFTSDIENST FUR 
LESER 

Es iat oft schwierig fur Inserenten 
alle technischen Einzelheiten 
aber thre Produkte in einem 
begrenzten Platz zu bringen. 
Sollten Sie noch weitere Aus- 
kilnfte witnschen, streichen Sie 
einfach die bestimmten Nummern 
auf der nebenstehenden Karte an, 
und senden Sie sie an NUCLEAR 
POWER. 


SERVIZIO D’INFORMAZIONI 
PER | NOSTRI LETTORI 

E’ talvolta difficile all’inser- 
tionista di indicare in uno 
apazio ristretto tutti + particolars 
det suoi prodotti, Qualora de- 
pi ampie 
informazions a questo riguardo, 
favorite segnare il numero 
appropriato sul cartellino qus 
accanto ed inviare quest’ultimo a 
NUCLEAR POWER. 


sideraste ricevere 


SERVICIO DE INFORMACION 
PARA EL LECTOR 

Se hace a menudo dificil para 
los anunciantes dar en un 
espacio limitado todos los detalles 
técnicos sobre sus productos. Si 
desea ulterior informacién, 
marque los ntimeros apropiados 
en la tarjeta opuesta y mdndela a 
NUCLEAR POWER. 


HudopmauwaA anv qnTaTeneh 
Yacmo 6wueaem mpydno pexaa- 
Mupyrouwum auyam Oaeamo ece 
mexnuveckue nodpo6nocmu céo- 
ea npodyxyuu @ pexsame. Ecau 
Bam nonado6amca So6asounne 
ceedenua, MO Npocmo ommemome 
coomeemcmeywujue HOMEDG NG Ka- 
moxwxe HG npomusonosoxncHon 
emopone u omnpaéome * 
NUCLEAR POWER. 
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Nuclear Power 


TORS MATERIALS INSTRUMENTATION PROCESSES '®R40I8 TION 


READER INFORMATION SERVICE — 


If you would like further information about any adver. 
tisement or editorial item, simply tick the appropriate 
numbers on this card and mail to NUCLEAR POWER. 


NAME 





NAME OF BUSINESS 





ADDRESS 








POSITION HELD 





NATURE OF BUSINESS 








READER INFORMATION SERVICE — 


If you would like further information about any adver- 
tisement or editorial item, simply tick the appropriate 
numbers on this card and mail to NUCLEAR POWER. 


NAME 





NAME OF BUSINESS 





ADDRESS 








POSITION HELD 





NATURE OF BUSINESS 








SUBSCRIPTION CARD — 


! want my own PERSONAL copy ! 


Please send me NUCLEAR POWER for !2 months/until countermanded: 


U.K. £2. 2s. Od. 
U.S.A. and Canada $8.00 + 50c. postage 
Other countries £3. 3s. Od. 


starting with the 


NAME 


SEND TO MY HOME/BUSINESS ADDRESS 





(CD Subscription enclosed 


(C) Invoice me later 

















No Postage 
Postage stamp 
will be ; necessary 
paid by if posted in 

uclear Power Great Britain 

or Northern 
Ireland 


Business Reply Folder Licence WD 1823 
Nuclear Power, 

Rowse Muir Publications Ltd, 

3 Percy Street, 

London, W1 

England 


No Postage 
stamp 
necessary 
if posted in 
Great Britain 
or Northern 
Ireland 














Postage 

will be 

paid by 
uclear Power 




















Business Reply Folder Licence WD 1823 
Nuclear Power, 

Rowse Muir Publications Ltd, 

3 Percy Street, 

London, W1 

England 


No Postage 
stamp 


Postage 
will be necessary 
paid by if posted in 
uclear Power Great Britain 
or Northern 


lreland 


| Business Reply Folder Licence WD 1823 
Nuclear Power, 

Rowse Muir Publications Ltd, 

3 Percy Street, 

London, W1 

England 
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Since 1750 GRAZEBROOK have served Indust: y and have 
been in the forefront of Industrial development. Today 
the company is equipped to meet the most exacting 
demands of modern industry and we invite you to contact 
us with YOUR particu'ar product on problems 


eli 7.v 4 4 -j > fele) .4 


LEAD SHIELDING 
spots = = = There they are high 


up in Scotland at Dounreay on these Derrick Cranes 


REACTOR TANKS 


PRESSURE VESSELS easing the problem of building the great Nuclear 


(STAINLESS STEEL AND Energy Sphere. 


ALUMINIUM) Butters Bros. Ltd., of Glasgow have been using 


CHEMICAL VESSELS CALANDRIAS Hoffmann Bearings in great variety for their cranes 
over 40 years, involving ball journals, roller journals, 
self-aligning ball and roller journals, single and double 
thrust bearings as well as large steel balls. 


Long life, complete reliability and negligible upkeep 


HEAVY MACHINING 
FACILITIES 


costs are the secret of their confidence in Hoffmann 


products. 


Plant and Machinery manu- 
factured tocustomers’ 
design, including the 
Chemical, Steel, Plastic and 
Rubber Industries 








GREY IRON CASTINGS UP TO 20 TONS 


M. & W. GRAZEBROOK LTD BALL AND ROLLER 
BEARINGS 


DUDLEY - WORCS 


Telephone: DUDLEY 2431-3 Telegrams: Grazebrook, Dudley -O LTD CHELMSFORD ESSEX 


NUCLEAR POWER August 1959 
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WELDING 
CHARGE 
TUBES 








The Unit Superheater and Pipe Co. Ltd., following initial contracts for reactor The photograph shows ap 


charge tubes for Calder Hall and Chapelcross power stations, has been entrusted operator welding one of the 
448 charge tubes, using 
low hydrogen electrodes 


i by Whessoe Limited, member company of the Nuclear Power Plant Co., to 
| produce the charge/discharge and control rod stand tubes for Bradwell throughout. 


Power Station. 


| THE UNIT SUPERHEATER AND PIPE CO. LTD - UNIT WORKS 


| | SWANSEA Telephone : Swansea 54091 (6 lines). Telegrams : ‘Superunits’, Swansea. Telex: 48-208 

















MAKE LIFE EASIER 
with the PRICED 


STAINLESS STEEL 
STOCK LIST 


Look first at the largest and most comprehensive 
Stock List in the Country. Mill prices 
and foot/Ibs. weights are shown against 


















every item. The stock list is revised 
and mailed every sixty days. Write 
or phone for your copy today. 


ANY QUANTITY AT MILL PRICES. 
AID-ARB approved. 
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: % 
a ¥. . i 
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TAYLOR STAINLESS METALS 





BRITAIN’S PRINCIPAL STAINLESS STEEL STOCKHOLDERS. LTD. 
Buckingham Avenue - Slough - Bucks. Tel: Slough 23951 Midiand Sales Office: 63 Temple Row, Birmingham 2. Tel: Midland 1430/4610 
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SINGLE-PHASE ELECTRO MAGNETIC 
INDUCTION PUMP 


This flat linear induction pump is suitable for almost any liquid 
metal or slurry compatible with the 18/8/I stainless steel pump 
duct. Some early models have been operating since their intro- 
duction in 1953 .. . without overhaul... 

The flexible pumping rate is controlled by a Variac transformer. 
Nominal bore is |”. Liquid metals up to 400 C can be handled ; 
with fan cooling this can rise to 600 C. The pump end fitting 
can be supplied to specification, with flexible mounting and 
expansion couplings. 








DISCHARGE - SUCTION PRESSURE 
LBS /SQ. IN 


10 1s 20 
FLOW IN GALLONS/ MIN. 











PROOF OF PALATINE PRECISION...3 


This performance curve shows the pump operating with 
sodium potassium at 350 C., a circuit pressure of 30 p.s.i. and 
running at 210 volts. 

This pump is representative of a wide range of Palatine instru- 
ments; many more are produced and developed as prototypes 
for Britain’s largest engineering companies. Perhaps this skill 
could be of use to you... 





PALATINE TOOL & ENGINEERING CO. (SURBITON) LTD. 
64/16 BRIGHTON ROAD, SURBITON, SURREY, ENG. TELEPHONE: ELMBRIDGE 7261/3 


Tit eeggegects $3 








ea, 



















RELAYS 
ELECTRONIC CONTROLS 
TIMERS 
FLUID & GAS CONTROL 


The 1959 Edition of our Data Book is now 
available, it contains 44 pages of 

illustrated descriptions of our products. 

If you are interested in Automatic 
Electrical Control Apparatus a copy 

No. 144/N.P. will be sent free on request. 


i) 


| LO) 5D) 2p. Ge Fy iy BD 


ANERLEY WORKS, LONDON, S.E.20 
Telephone : Sydenham 3111 


poo* 
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W. & E. MOORE L® 


13-31 POPLAR HIGH STRFET, LONDON, E.14 
Eas! FST46LiSHe 463 








for the most 


FERROUS comprehensive 


METALS stock available 


BRASS, COPPER, PHOSPHOR BRONZE, GUN METAL, NICKEL SILVER 
ALUMINIUM, DURALUMIN, TIN PLATES, ZINC SHEETS 

TEE RODS, TUBES, STRIPS, SHEETS, BLANKS, ANGLES, CHANNELS 
RIVETS, SCREWS, NUTS, WASHERS, GAUZE, SOLDER 

PERFORATED SHEETS, STUDDING 


& SONS ERKENWELL) LTD. hone: CLE 1277 (14 lines) 
J. SMITH 42/5¢, ST. Mm . SQUARE, Ra LONDON, E.C.! ra Screw Dept: CLE 0925 
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WOROB0R) === 


for 
NEUTRON SHIELDING 











— SSE EE 


and Sons IZ.td. 


130 HACKNEY 


Telephone: Shoreditch 7654 


HYDROBORD provides insulation 
against Fast and Thermal Neutrons 


or combinations of both. 


ROAD + LONDON -: €E.2 


Telegrams: ‘Almoner', London 





for CATHODIC PROTECTION 


cal in MAPEL 


NUCLEAR POWER August 


or WELDING INSPECTION 





MAPEL 














METAL & PIPELINE ENDURANCE LTD., 


Artillery Mansions, Victoria Street, London, S.W.1. 
Tel: ABBey 6056 ’Grams: Metaldure, Sowest, London 


Divisional offices at Woolmer Green, Herts; also at Newcastle upon Tyne and Glasgow 
AGENTS THROUGHOUT THE WORLD 
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HEAVY 
ALLOY 


supplied in densities 
16.8,17.0,17.5,18.0 £/CC (nominal) 


@ for screening purposes 
@ for balance weights 








Broad beam absorption of Gamma-radiation 
from COBALT-60. Density: 16-8 g/cc. and 
18-0 g/cc. 








THE GENERAL ELECTRIC CO. LTD., Component Sales Dept., 
Osram Metals, East Lane, Wembley, Middlesex. Arnold 4321 








The above piece of G.E.C. Heavy Alloy was made for the 
United Kingdom Atomic Energy Authority. it weighs 660 Ib. 


Fabricated 


Platework specitication 





We specialise in welded or riveted fabri- 
cations in Mild Steel, Stainless Steel and 
Aluminium Alloys and pride ourselves on 
the attention paid to constructional details 
which ensure trouble-free service for the 
finished product. 


A typical example of our craftsmanship is 
the fabrication of Ducts of rectangular de- 
sign for Power Stations or Boiler Houses. 
They are accurately fabricated to suit your 
requirements. 


Our “‘ FABRICATED PLATEWORK ” Brochure fully describes 
our Service and is available on application. 





W. G. ALLEN & SONS (TIPTON) LTD. 
P.O. BOX 4 - TIPTON - STAFFS 
Tel: TIPTON 1266 


Typical examples of Allen’s Fabrication Service: Low Pressure Welded Piping for Exhaust Steam, Gases, Water, etc. Pipes and Ducts for Super 
Power Station Boiler Plant; Hoppers; Casings; Tanks; Flat Platework; Manipulated Ptatework of all kinds; Bed Plates and Frames for Machines, etc. 
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Make Light of Weight 


with 


((@ ya» 


O.T.’s 


World Patents Pending. 
Omni-track Conveyor Ball Units having dynamic load 
capacities from 50 Ib. to 5 tons each with,}” to 2” dia. 
load balls. 











sal 








O.T.’s provide instantaneous change of direction 

automatically accommodated at any angle, with effort- 

less ease. On cast iron or hardened steel plate starting 

effort may be as low as 1% with gross load. Special 

rotary applications as low as 0-25% per gross load. 
Ask for List No. 275 


CASTORS 


Ask for List No. 275C 


Over 25,000 types and sizes including wheels from 2” 
to 46” dia. and loads up to 30 tons each. Sprung, 
automatically braked, Ackerman steered, Jacked, 
direction or wheel-locking, etc. 


0d & 


Twin 46” 6” tubular shank, Twin 20” solid 
Pneumatics, 6-ton 90-Ib. tyred, 5-ton 


DRAWER SLIDES 


Ask for List No. 275S 









Three-piece Extension Drawer Slides, 12” to 37” lengths 


Two-piece Extension Drawer Slides, 10” to 25” lengths 





Also Trolleys, Trucks, Conveyor Rollers, etc., etc. 


| AUTOSET (PRODUCTION) - LTD. 


73-78 STOUR STREET, BIRMINGHAM 18 
Telephone : EDGBASTON 1143 
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WATER 


is still in the foreground... 


However revolutionary the methods of 
producing power may become, water is still 
all-important ; and the need to give complete and 
lasting internal protection to water tanks 


in modern plants remains paramount. 


With a reputation consolidated over 30 years 
of successful use 

BITOTES Solution and Enamel 

prevents interior corrosion of all 

steel and concrete water containers and 
conduits. BITOTES cannot crack or peel 

and is tasteless and odourless when dry. 

It is fully approved for Fresh Water, Drinking 


Water, Demineralised Water, etc. 


May we send you details 


BITULAC LIMITED 


(PAINTS DIVISION) 


Collingwood Buildings, Newcastle upon Tyne, |. 
London Office: 189/190 Temple Chambers, 
Temple Avenue, London, E.C.4 
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~~ OIL FREE 
, i 2 COMPRESSORS 


DISPLACEMENT RANGE 1 to 136 c.f.m, 


In the Food Processing, Brewing, Chemical and 
Paper Industries, also for pneumatic instrument 
control, it is essential that the air is free from 
oil in both droplet or vapour form. The W4) 
compressors use carbon rings and completely dry 
cylinders to achieve this purpose. 


Manufactured now for several years they have 
proved themselves successful in many industries, 


For further details please write requesting 
Leaflet Nos. 4, 20, and 28. 








having s tree sir delivery of 50cm WILLIAMS & JAMES encinerrs) LIMITED 
GLOUCESTER ° ENGLAND 


TELEPHONE: GLOUCESTER 24021-2-3 - TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER" 




















Ruggedly built, but still 

mobile, the Muller Macrotank H 
is specially developed for 

on-site radiographic examination 
in heavy industry, ship and 
bridge building, nuclear power 
private and refinery construction — 

, wherever complete and accurate 
weld examination is essential. 
The small focus (2.3 mm.) of 
the Macrotank H gives really 
sharp definition, with a 


for 


penetration of up to 2}” of steel 
. with Pb screens in reasonable 
industry exposure time. It is low in cost, 
reliable in use, and backed by 
full service facilities which may 
be on contract if desired. We 
shall be glad to send you 

full details. 

The Macrotank H is a product 
of C. H. F. Muller, Hamburg. 





Sole Distributors in U.K 


RESEARCH AND CONTROL INSTRUMENTS LIMITED 


Instrument House, 207, King’s Cross Road, London, W.C.1. TERminus 8444 
. (RCLO416A) 
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AUTO-KLEAN 


FILTERS ANYTHING THAT FLOWS 


AUTO-KLEAN ® 
Self-cleaning plate- 
type filters for all 
liquids handling flows 
up to 1§0,000 gallons 
per hour and provi- 
ding positive defined 
mesh filtration with 
additional magnetic 
protection. 


AUTO-KLEAN CIRCO 
Self-cleaning strainers 
for water circulating 
systems handling flows 
up to 180,000 gallons 
per hour. 


AUTO-KLEAN KOTON 
Filters designed for 


depth filtration to AUTO-KLEAN WYMESH to 400,000 gallons 
defined micronic limits Special gauze filters for per hour. 

for all low viscosity fine mesh protection 

liquids at flows up to at flows up to 42,000 

5,000 gallons per hour. gallons per hour. 








ANU RIGO RSI SL SERA GY | 


AUTO-KLEAN MICOM . AUTO-KLEAN FLUSHFLO 


AUTO-KLEAN LOLOS . AUTO-KLEAN KOTON 
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4q  AUTO-KLEAN MICOM 
Combined self-cleaning 
plate-type filter and 
paper filter giving both 
defined mesh and 
micronic protection for 
lubricating oil systems 
at flows up to 
6,700 gallons per hour. 


AUTO-KLEAN LOLOS 
Wire-wound filters for 
the protection of 
hydraulic systems at 
pressures up to 5,000 
Ibs. per square inch. 


Vv 





AUTO-KLEAN FLUSHFLO > 
Self-cleaning wire- 
wound filters for 

fully automatic 
protection of water 

and oil circulating 
systems at flows at up 





AUTO-KLEAN STRAINERS LIMITED 
ENGINEERS IN FILTRATION 
LASCAR WORKS . HOUNSLOW . MIDDLESEX 

AUTO-KLEAN CIRCO Telephone : HOUnslow 7722 (10 lines) 


AUTO-KLEAN WYMESH 











‘industries 


A tomiques 


International review for the peaceful 
application of nuclear energy 





Annual Subscription 
12 numbers per year 
French francs . . . . . . 4,150 
Belgian francs . . . . . . 510 
Swiss francs. . . . . . . 35 
US.dollars. . .... . 8.50 
Pounds sterling. . . . . . 3 
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INDUSTRIES ATOMIQUES 

is the only international technical and indus- 
trial review printed in French, which specialises 
entirely in nuclear and related subjects. 


INDUSTRIES ATOMIQUES is read by industrialists, engineers, technicians and 
chemists, heads of technical firms and by all those engaged in the world of science. In short, 
it is intended expressly for all specialists interested in research and in its practical realisation, 

In view of its international character, INDUSTRIES ATOMIQUES is read and 
appreciated in countries all over the world. 

Up to date, more than 200 authors, all specialists, have honoured this review with their 
collaboration, and have contributed previously unpublished articles of high scientific value, 
abundantly illustrated. 


INDUSTRIES ATOMIQUES is a source of precise documentation, constantly being 
brought up to date. The international information and the list of suppliers to the atomic 
industries printed in its pages will be found invaluable. 


Industries Atomiques Subscription form 


Subscriptions can be paid in the currency of the country at any European post office. 





We desire annual subscriptions, starting from 





» to be sent to (surname, Christian names, or 





firm’s name, and address) 





Method of payment_§_.______. Date and signature: 





(This form should be returned in a stamped and addressed envelope to 
NUCLEAR POWER, 3 Percy Street, London, W1.) 
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Chart-Checked PLATE ROLLING 


for accurate estimating 





and exact operation 


BRONX Plate Bending Rolls are 
supplied with a capacity chart 
from which you can readily de- 
termine the complete range of 
widths and thicknesses and mini- 
mum diameters the machine will 
roll, 

A wide range of massively built 
Bronx Plate Bending Rolls give 
consistent accuracy with thinnest 
to thickest steel plates up to 25 
ft. in width, and standard machi- 
nes cope perfectly with conical 
work, Catalogue on request. 


RUN 


Pyramid Rolls, nominal aaa P L A 7 E 
capacity 14 0 x 2 Mild Steel 
Plate is installed at the works of 


Messrs, Edwin Danks & Co. (Oldbury) Ltd. Telephone: LYE 2307 & 2308 24 E N D | N G 


BRONX ENGINEERING CO. LYE, WORCESTERSHIRE ROLLS 





This Heavy Duty 

















new! P.0. TYPE 3000 RELAY WITH 
MAGNETIC LATCHING 


This latest addition to our big range is electro- 


magnetically operated and released 





Prototypes within 24 hours. Bulk deliveries commencing in 3-4 
weeks 


Send for full details to 





Contractors to the Admiralty, Post Office, U.K.A.E.A. and British Railways Executive 


L. E. SIMMONDS LTD., BYRON RD., HARROW, MDDX. TEL: HARROW 7797/9. TELEGRAMS: SIMRELAY HARROW 
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for panic 


No need to feel you are sitting on a powder barre] 


INS 






when you have EPE Flameproof electric motors— 
Buxton certified, of course. We have an enviable 
reputation for building reliable motors, standard or 
special, which are completely safe. And we build them 
at a price which will delight you. May we send you 
details? 














( EPE) THE ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD. 
Bromford Lane Birmingham 8 


Telephone: STEchford 2261 ’Grams: Torque ’Phone Birmingham 
LONDON OFFICE: 421 Grand Buildings, Trafalgar Sq., London, W.C.2 
Telephone: Whitehall 5643 & 7963 


AT BERKELEY 
WHERE ONLY THE BEST IS GOOD ENOUGH 
NUCLEAR INSTRUMENTATION 








by 


cG R’’ 


is chosen 





Ratemeters for the burst fuel element Detectors 

at Berkeley ready for delivery. Part of an 

order from Sunvic Controls Ltd. (A member 
of the A.E./. Group). 


Nuclear GENERAL RADIOLOGICAL LTD. _temote 


ri Nuclear Engineering Division handling and 
: ielding. 
pes. 15-18 CLIPSTONE STREET , w.t shielding 
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CO2 for instance 








By the selection of a suitable grade from our range 
of porous ceramic media, Aerox Filter Units will 
effectively withhold all solid particles of a given 
micron size, down to sub micron sizes, and also 
remove the gross oil and moisture contamination 
which is often evident in compressed service lines. 
Their resistance to thermal change and chemical 
action make them especially suitable for the 
filtration of CO, gas. 

Find out more about the range of Aerox 

Filter Units. Please write for literature. 





FILTER UNITS 
AEROX LIMITED Leaders in a specialised field 


Ceramic Works, Hillington, Glasgow SW2 
Telephone: HALfway 4615/6 


Engineering Works, Crompton Way, Crawley, Sussex, 
Telephone: Crawley 25077 
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IF process plant in stainless 


or alloy steels is your problem, 
our technical representative 
will be pleased to discuss it with you. 
Ring the people who 

spend their working life 

(and a great deal of their private life) 
thinking and planning in 
STAINLESS STEEL. 


| 














es 


BURNETT & ROLFE LTD. 


THE ESPLANADE, ROCHESTER, KENT 
TEL: CHATHAM 41766 


NORTHERN OFFICE: 32 DEANSGATE, MANCHESTER 
TEL: BLACKFRIARS 9084 
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Our long experience in 

the production of valves enables 

us to meet the high standard and 

precision demanded in the age of Nuclear 
Engineering. That is why so many of our valves 
including those illustrated are installed in 
major Nuclear Power Stations and in the Oil, 
Chemical, Food, General and Civil 
Engineering Industries. Sup- 

plied in all metals and sizes 

to meet particular re 

quirements. 


Valves to your specification... 


1. G.M. FULLWAY VALVE 
2. CAST STEEL GATE VALVE 
3. CAST IRON SLUICE VALVE 


ace fit] wannison) 


“THOS |[]] RYDER 




















COMMERCIAL STREET WORKS 
KNOTT MILL * MANCHESTER 15 
Telephone: GEN 6753/4 Grams: Bronze Manchester 








HEATING UNIT for a 
HIGH TEMPERATURE 


VACUUM FURNACE with a 
Tungsten Rod Heating Element 
mounted on the Inner Molybdenum 


Radiation Screen 


For temperatures up to 1,700° C. 









MUREX LIMITED (Powder Metallurgy Division) 
RAINHAM ~- ESSEX : Telephone: Rainham, Essex 3322 

Telex : 28632 Telegrams : Murex, Rainham-Dagenham Telex 

London Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I EUSton 8265 
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Fabricated by 





... the bodies for 2 4 
60” Tansphere Valves 
being supplied by 
Hopkinsons Ltd for 
Bradwell-on- Sea 


Nuclear Power Station 


YARROW & CO. LTD 
SCOTSTOUN, GLASGOW, W4 


SCOTLAND 
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FOR GEARS 
AND GEAR eee 


OF EVERY 
DESCRIPTION 


We have a technical representative or agent in your area 
backed up by a competent technical staff to give you 
expert advice. Call us in early in the design stage. We 
may be able to reduce the cost by advising one of our 
standard gear units. 


HIGHFIELD GEAR & ENGINEERING CO. LTD., 


NILE STREET HUDDERSFIELD YORKSHIRE 
Telephone : Huddersfield 4490/1/2 Telegrams : Higears 








TO INDICATE CONTROL OR RECORD 
TEMPERATURE 





For accuracy, ease of reading, robustness, economy and 

long, trouble free life install Rototherm Thermometers, 

Controllers and Recorders. Specialists in bi-metallic 
applications. 


Write for details 


ototherm 


BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 
THE BRITISH ROTOTHERM CO.LTD. 


Merton Abbey, London, S.W.!9 LiBerty 766! 
Midland Factory: Hollis St., New Basford Nottingham 77847 
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ENDECOTTS 
TEST SIEVES 






No Crevices to trap 
particles, frame and wire 
cloth are joined as one. 


Guaranteed 
Accurate — 
Manufactured 
under licence 
from the British Standards Institution. 
Mechanical Sieving is ideal with Endecotts Sieves—several simu! 
taneous tests are possible with intermediate receiving pans. 
British, U.S. Standards and Tyler Equivalents are , 
readily available, many other international standards 
also supplied. 


‘“*ENDROCK ”’ TEST SIEVE SHAKER 


saves valuable time and effort of skilled personnel, 
similar to manual motion but is more consistent 
having a regular mechanical action—a time switch 
controls the length of time for tests. 


We operate a Recovering Service—if sieving is 
important to your business, ring or write for literature 
—or for any advice you require—we'll be glad to help 


ENDECOTTS (FILTERS) LTD 


Lombard Road - London, S.W.19 


Telephone: LiBerty 8121/2 Telegrams: ENDFILT, LONDON 
Tick No 126 on reply card for further details 
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TO BRITISH 
AND 
AMERICAN 
STANDARDS 


buy from 


——_— 


STAINLESS STEEL STUB NIPPLES 
AND OTHER PRODUCTS 


...andyou BUY BRITISH! 


Fe LER Is 


re On © ae @ a SE - 3 8 > ee oo) 


FABRICATED 
PIPEWORK 
IN STEEL, 
STAINLESS 
STEEL AND 
COPPER 


alle YB (ii 


74 82 PARADISE ST., LONDON, S.E.16 


AAA AAALALKAAAAAAL 
ACCC 


BERMONDSEY 3156 7 8 


_ | WALSALL MANCHESTER PONTYCLUN 
MALLEABLE TUBE FITTINGS ~" 
TO BRITISH STANDARD 1256 - as British as the 


THE HEART OF RELIABILITY PA Flag 










ere 
\”N 


ROLLED 
STEEL 
RINGS 


IN CARBON AND 





|e 


ALLOY STEELS 


mul 


Leaflet giving full details of 
manufacturing capacity 


available on request 


C000 


JOHN BAKER & BESSEMER LIMITED 


Kilnhurst Steel Works G.P.O. Box No. 3 

Rotherham Yorkshire Phone: Mexboro’ 

2154/7 & 3793 Telegrams: Tyres Mexboro’ 
London Office 

Locomotive House, Buckingham Gate, 

ON London S.W.|!. Telephone: Victoria 5278/9 

etails 
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THE “DAVISON” VACUMETER 


A Mercury Column Vacuum Gauge 
for accurately registering the absolute 
pressure within a Steam Condenser 





% Standard Vacuum Gauges in Central Electricity 
Generating Board Power Stations. 

%* Exported throughout the world and used on Turbine- 
driven Steamships. 


DAVISON & CO. (HEXHAM) LTD. 
HEXHAM-ON-TYNE © 


Telegrams: ** Davison, Hexham.” 


ENGLAND 
Telephone: Hexham 7 
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accurate 
particle size 
analysis 


Simply vibrating or shaking test 
sieves by hand is not enough for 
an accurate sieve analysis of the 
particle size range of a material, 


Vibration alone tends to aggregate 
rather than segregate particles. and 
shaking test sieves by hand is 
tedious and obviously inefficient. 


The Inclyno Test Sieve Shaker, with 
a double movement that gyrates 
and jolts the test material around 
the entire surface area of the mesh 
of each test sieve, ensures perfect 
segregation of the various particle 
sizes in the shortest possible time. 


The Inclyno Test Sieve Shaker is 
an essential unit for all labora. 
tories and is standard equipment 
for sieve analyses in many govern- 
ment laboratories, nationalized in- 
dustries and industry in general 





Operated by fractional h.p. motor and supplied complete with automatic 
time switch covering test periods up to 60 minutes. Three models 
available for all sizes of standard test sieves. 


INCLYNO 


TEST SIEVE SHAKER 


THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD + CRAWLEY - SUSSEX 





Write or telephone 
Crawley 25166 for 
List IN 3206 

















A.1.D. A.R.B. 


wHat are YOU Lookine ror? 


CONTROL VALVES! 
GAS BOXES! 
HYDRAULIC MECHANISMS! 





We cover all fields from small CONTROL 
VALVES to COMPLEX FABRICATION for 
HIGH VACUUM WORK to _ intricate 
HYDRAULIC MECHANISMS with delicate 
instrument like sub-assemblies. 


Facilities exist for: \deally clean assembly to 
U.K.A.E.A. requirements—deep freeze test- 
ing to — 50°C also for design and develop- 
ment of equipment for your special needs. | 


SANDALL PRECISION CO. LTD. 
WATLING STREET, BLETCHLEY, BUCKS 
Tel: 3456-8 PBX Grams: SANDALL BUCKS 





L 
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UKAEA 


ENQUIRIES INVITED 





PRECISION ENGINEERS” ) 

















SCREW MACHINE PRODUCTS LTD. 


Wooburn Green, Nr. High Wycombe, Bucks. 
Telephone: Bourne End II! & 101 
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CAST IRON PIPE 


and Special Castings 


EPOXY RESIN LINED 


Easily drilled and tapped 

Available in all sizes 
Socket and spigot 

Flexible or Flanged Joints 





CHEMICALLY RESISTANT 
for mains carrying corrosive fluids. 
NON-TOXIC 
Does not impart taste to potable water. 
ABRASION RESISTANT 
Does not flake or peel. 
SMOOTH, GLOSSY SURFACE 


Gives unrestricted flow and reduced 
coefficient of friction. 






THE STAVELEY IRON & CHEMICAL CO. LTD., 
NR. CHESTERFIELD 











vou 

DON’T NEED 
SPECIAL 
EQUIPMENT OR 
FLUIDS TO CLEAN 
THIS AIR FILTER! = snely graded mesh of intermingling 


hair. specially selected to withstand the 
varying humidity and conditions of the 

















Heather Multi-Brush Air Filters can be dust-laden air, is used to trap impurities 
cleaned easily and thoroughly, without and dust particles from the incoming air 
special equipment or fluids, and still stream. Periodically, the filter brushes 
retain the initial filtering efficiency. In can be cleaned simply by shaking or 
fact, maximum efficiency and minimum suction cleaning. 
maintenance is the correct way to sum * Write NOW for leaflet H42 which gives 
up this unique, low-cost filter system. full details. 
7 KENDALL PLACE . BAKER STREET . LONDON . W.I HUNTER 1801 
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UT ite). 
we ene Heavy aggregates for shielding 


BARYTES 
UNION CARBIDE can now ILM EN ITE 


supply a number of the rarer 


metals, many of which are IRON SHOT 


available in a very high 
purity grade 





QO® 


HOME AND EXPORT 
WwW 


UNITED CHEMICALS (London) LIMITED 


147 Victoria Street, London, S.W.1 


Cables : UNIC Tel.: TATe Gallery 9121 


QOQDOO® 


.. AND THEIR COMPOUNDS 








ver 70 compounds of the rarer metals 
O 0 P ds we ” . Tick No 137 on reply card for further details 





are available and include oxides, 
nitrides, borides, carbides, chlorides, Established 1884 
phosphides, sulphides, phosphates, 
selenides, acetylacetonates and 


carbonyls. 





CATALOGUES OF DATA SHEETS 


giving the composition and properties of the R A D | A T | oO N 
metals and compounds can be obtained on request. 


Lead Lined Doors and Frames, 
Screens and Panelling e Leaded 
Glass Window Units e Baryte 
Shielding e Complete Protection 
Schemes Undertaken to 


Specification 





SOOLE & SON LIMITED 


UNION CARBIDE LTD. ALLOYS DIVISION Dunstable Road - Richmond ~- Surrey 


103 Mount Street,London W.! : 
Telephone: Richmond 0038 


The term ‘Union Carbide’ is a trade mark 
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DISPLAY ANNOUNCEMENT RATES :— 


as ANNOUNCEMENT RATES :— 
. 9 


Bi os. 
COPY DATE :— 


SITUATIONS 








ADVERTISEMENTS 


1 insertion 40/- per single col. inch 
6 insertions 38/- per single col. inch 
12 insertions 36/- per single col. inch ; ; 
4/- per line. 5% discount 6 insertions, 10% discount 12 insertions 
1/- extra will be charged 
Advertisements must be received not later than August 4 for September issue 


VACANT 





Operational 


Ot. Safety 


Dounreay Experimental Reactor 
Establishment requires a _ well- 
qualified scientist or engineer 
with wide experience in industry, 
research or development to be a 
team leader in the Operations 
Section of the Health and Safety 
Division. The nuclear installat- 
ions at Dounreay includethe Fast 
and Material Testing Reactors, 
an Experimental Criticality La- 
boratory, a large multi-purpose 
chemical plant and several re- 
search laboratories. The Health 
and Safety Division isresponsible 
for providing advice on the con- 
trol of health hazards and the 
maintenance of safety standards 
throughout the establishment. The 
duties of its Operations Section 
are to provide a radiological pro- 


tection service ; to ensure that 
safety principles are applied to 
the use of equipment and to the 
planning of operations and ex- 
periments ; and to co-operate 
with the investigations section 
of the Division in operational 
research, 

Candidates must have a good 
honours degree, or equivalent, in 
physics, chemistry or engineer- 
ing and have the qualities of 
leadership and initiative which 
fit them for technical management. 
Although previous experience in 
suitable fields is desirable a 
well-qualified candidate without 
this specialist experience may 
be selected and given a period 
of familiarisation in the tech- 
niques involved. 


Salary between £2,400—£2,900 according to qualifi- 


cations and experience. 


The posts are permanent 


and pensionable. Housing will be available. Write 
in confidence, for application form to :— 

Chief Recruitment Officer 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


(Development & Engineering Group) 


RISLEY 


WARRINGTON 


LANCASHIRE. 


Please quote ref. D.E, 10/J 28 Closing date 31st August, 1959, 





A number of technical staff are requir- 
ed to participate in an interesting pro- 
gramme of new work concerned with 
(a) Design of specialist nuclear equip- 


(b) 


Applications are invitedfrom qualified 
men under 30 years of age for the 
following vacancies : 


(1) 


(2 


~~ 


(3) 


(4) 


Salaries offered will be commensurate 
with age and experience, 

Write, quoting reference SC 859, and 
giving particulars of age, experience 
and salary required to : 


THE DE HAVILLAND ENGINE 
COMP ANY LIMITED 
NUCLEAR POWER GROUP 


ment. 

Project studies on small high tem- 
perature reactors for marine pro- 
pulsion, 


SENIOR NUCLEAR PHYSICIST, 
with at least 2 years’ experience 
of theoretical or experimental re- 
actor physics, to undertkhke cai- 
culations on reactor cores and 
shield design. 

PROJECT ENGINEER preferably 
with nuclear experience and/or 
specialist knowledge of steam or 
gas turbine power plants, 
TECHNICAL ASSISTANTS with 
experience of stress analysis and/ 
or heat transfer calculations, 
PROJECT DESIGN DRAUGHTS- 
MEN preferably with experience of 
pressure vessel, chemical or power 
plant design und layout. 


The Personnel Officer, 





THE DE HAVILLAND ENGINE 
COMPANY LIMITED, 
Stag Lane, EDGWARE, Middlesex, 














EDUCATIONAL 


TRADE SERVICES 








THE UNIVERSITY OF 
MANCHESTER 


ADVANCED STUDY AND RE- 
SEARCH IN NUCLEAR ENGI- 
NEERING 


Facilities for advanced study and 
research in Nuclear Engineering 
will be available from October 
1959 in the Department of Engi- 
neering in the Faculty of Science, 
consequent upon the appointment 
of Mr. W.B. Hall to the Chair of 
Nuclear Engineering. Applications 
are invited from candidates who 
wish to proceed to a higher de- 
gree or to the Diploma for Advan- 
ced Studies in Science, All appli- 
cations and enquiries should be 
addressed to the Registrar, the 
University, Manchester 13. 


ALPHAMIN LIMITED - A 
complete design and fabrication 
service available for all types of 
aluminium and steel fabrication 
including welding by Argonarc 
process. We have considerable 
design experience and would 
welcome your enquiries, 4 Dun- 
ston Street, Kingsland Road, 
London, E.& Phone CLIssold 
4161. 














METALLURGISTS 


Foundry Consultants, Analytical 
Chemists, Heat-treatment 
Specialists, Testing Engineers 


KEIGHLEY LABORATORIES LTD 


Croft House, South Street, Keighley, 
Yorks, Tel. Keighley 3744(2 lines) 





TRADE SERVICES 





C.W. GARRETT & SON 
for 


ALL DRAWING OFFICE SER- 
VICES, PROCESSES, MATE- 
RIALS AND EQUIPMENT 


WINDMILL ROAD, BRENTFORD 
MIDDLESEX 


Telephone : ISLeworth 4433(4 lines) 











R. & Je PARK LTD 
Dominion Works, Chiswick 


England 
. 
Export packers, shippers and fop 
warding agents. Specialists in 
packing heavy machinery. 





SUPPLIES 





MANOMETERS in solid Perspex 
(portable - unspillable - light) 
Also CO-test tubes and Minchin 
Double Aspirator for reliable 
quick estimation of CO traces in 

air 
COMBUSTION INSTRUMENTS 
61, Belsize Lane, London, N.W.3 
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STAINLESS TUBES & FLANGES 


We offer in approved grades of Stainless Steel 
FLANGES MACHINED TO B.S. TABLES OR TO SPECIAL SIZES 


*% SOLID DRAWN TUBES—FABRICATED PIPES 

% ROUND and HEXAGON BAR 
% PROFILES CUT TO ANY THICKNESS OK SIZE 
*% CASTINGS TO CUSTOMERS SPECIFICATION 


Keen Prices — Prompt Delivery 


Send enquiries to Dept. N.P. 


STAINLESS STEEL PROFILE CUTTERS LTD. 
Farfac Works, Kings Grove, MAIDENHEAD. ‘phone 1522/23. 
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* . B AT N AVA L , 
PLATES 
* *BAT-FATREIN’ 
FINNED TUBES 
for 
POWER STATIONS 
OF THE FUTURE 
MAIN 
CONDENSERS 
DUMP 
ONDENSERS 
AUXILIARIES 


A major supplier for — 


CALDER HALL B 
CHAPELCROSS 
BRADWELL 


WRATPEITY 


® 


EMAMINe A 
SWAN IEA) 


ndreds of tons of 


‘BATALBRA’ TUBES 





*‘BATNAVAL’ PLATES 


The BIRMINGHAM BATTERY  (@ygyemm 


and METAL CO LID of Independent 


Enterprise 


os a OO OG BIRMINGHAM 29 








Nuclear Power 


REACTORS GATERIALS INBTRUMENTATION PROC EEEES (RADIATION 


Liean ¢ ondilion: 


Boilermaking is not usually associated with 
clinical cleanliness. But with nuclear power 
plant, conditions are different. In the heat- 
exchangers at Berkeley Nuclear Power Station, John 
Thompson’s men are working in special clothing, with clean 
white gloves. They enter the vessels through sealed “‘pent- 
houses” erected at the top of the heat-exchangers. The tube 
packs, which they fit into the vessels, arrive in sealed polythene 
wrappings. No incompatible materials are allowed to enter. 


The atmosphere is controlled — no corrosio 
This is just another example of carefi 
done to schedule, and an ability to get on wit 


what the conditions. It is typical of John T 


JOHN THOMPSON LTD 
WOLVERHAMPTON 
ENGLAND 
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